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Steam Generating Equipment of Mark Plant 


In Tuts NEw PuAnt oF THE STEEL & TuBE Co. oF AMERICA THE COAL AND ASHES HANDLING 


MerTHops, ComMBINATION GAS AND CoAL Furnaces, Firtnae MeErxops, 


AND INDIVIDUAL 


Sracxs ArE SOME OF THE INTERESTING FEATURES. By GorDoN Fox ANp F. E. GRENLEY 


ARK PLANT, of The Steel & Tube Co. of 
America, is located in the southern in- 
M dustrial district of Chicago, on the shores 
of Lake Michigan, at Indiana Harbor. 
The plant includes one blast furnace, 
SE8S a pig casting department, an open hearth 
department blooming, billet, plate and 

skelp mills and pipe welding and finishing depart- 
ments. These mills are electrically driven throughout, 
only a small amount of steam being used in the various 
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FIG. 1. VIEW OF BOILER HOUSE OF THE MARK PLANT DURING CONSTRUCTION 


processes. There are no steam drives outside of the main 
power house. Electrical power is generated in the com- 
pany’s own station which feeds, in addition, the coke 
producing plant of the By-Products Coke Corporation, 
and adjacent property. 

The power plant is a steam station comprising sepa- 
rate buildings for the boiler house and power house. The 
boiler house building is 302 ft. long and 55 ft. wide, of 
steel construction. The side walls are of expanded metal 
coated with cement plaster, -forming a 2%-in. wall. A 
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generous window area is provided ‘with Fenestra steel 
sash. The roof is of flat cement tile with three ply 
asbestos covering. The central portion of the building 
is occupied by the coal handling equipment, the feed 
water heaters and boiler feed pumps. 


CoaL HANDLING SYSTEM 


Coat Is delivered to the plant by rail in bottom dump 
cars which are emptied into a hopper below yard level 
situated in a lean-to adjacent to the central bays of the 
boiler house. It is carried into the basement by a feed 
conveyor to a four-roll crusher. The crushed coal is 
carried by an apron conveyor to a vertical bucket eleva- 
tor which deposits it upon a revolving screen on top of 
a 90 ft. tower. The fine coal from this sereen is deliv- 
ered by chutes to flight conveyors on each side of the 
elevator. The flight conveyors, one serving each group 
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HOT WELL 


FIG, 2. 
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STEAM GENERATORS | 


PRESENT STEAMING equipment comprises two groups, 
of six boilers each, located of either side of the central 
coal handling bays of the boiler house. One of these 
groups includes six Casey & Hedges vertical water tube 
boilers of 600 hp. capacity each. Each one of these 
boilers has three combined steam and water. drums and 
three mud drums. A Foster superheater is installed in 
the first pass of each boiler. 

The second group of six boilers are Stirling vertical 
water tube class ‘‘M’’ units of 600 hp. rating. Each 
boiler has 6000 sq. ft. of heating surface and an effective 
grate area of 126 sq. ft. The steam pressure of the 
plant is 200 lb. with 125 deg. F. of superheat. 


All six of the Casey & Hedges boilers and four of the 
Stirling boilers are provided with Continental chain 
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TRANSVERSE SECTION THROUGH BOILER HOUSE AND POWER HOUSE, SHOWING PIPING SYSTEM AND 


ARRANGEMENT OF MACHINERY 


of boilers, deposit the coal in the bins above the boilers. 
Two down spouts lead the coal to the stoker hoppers for 
each boiler. The bins above the boilers have a total 
capacity of 893 tons. 

The coal which does not pass through the revolving 
screen is delivered into a bin directly above the track 
hopper. This coal is used in the three gas producer 
plants on the property. This coal may be dumped into 
a car which has been previously emptied into the track 
hopper, without moving the ear. 

Under each stoker is located one bin for fine coal and 
one for ashes. These empty into an electrically operated 
ear of 60 cu. ft. capacity which conveys the ashes to a 
small tower with skip hoist located outside one end of 
the boiler house. The ashes are elevated by this skip and 
dumped into ears. 


grate stokers 10 ft. 6 in. wide and 12 ft. long. Two 
Stirling boilers are arranged for hand firing. All six 
Stirling boilers are equipped to burn either coal or blast 
furnace gas. The single blast furnace on the property 
produces about 55,000 cu. ft. of gas per minute. About 
16,000 cu. ft. per minute is used in the stoves at the 
blast furnace for preheating the air blast. The balance 
is fired under the boilers. The gas is cleaned at the blast 
furnace and delivered to the boiler house through an 
aerial gas line. The boiler house is located adjacent to 
the blast furnace district. The gas pressure at the boiler 
house varies from 6 in. to 50 in. of water, according to 
the working of the furnace. The heat value of this gas 
is about 90 B.t.u. Each Stirling boiler is provided with 
four 10-in. gas burners located above the grates and 
directed into the combustion chamber. In these burners 
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the gas flows in the center and forms a whirling action. 
The air is drawn in by suction and thoroughly mixed 
with the gas before combustion takes place. The gas 
burners are arranged with adjustable openings. A steel 


‘platform about 81% ft. above the operating floor running 


along the front of the boilers permits easy access to these 
burners. On account of the varying pressure of the gas, 
the air openings require frequent adjustment. 


Firing MernHops 


At THE end of each cast at the blast furnace the blast 
is shut off for a short period and no gas is available for 
Casts are made six times daily, each shut 
down lasting about 5 min. During these periods it is 
necessary to burn coal under all boilers in service. 
While gas is being burned a banked fire is carried on the 
grates, there being little draft through this fire because 
of the pressure in the combustion chamber due to the gas 
burner blast. About 30 min. before a cast the boiler 
house is notified. The stokers are started at slow speed 
with a 5-in. bed. By the time the gas goes off, this coal 
is incandescent from the blast and is able to take up 
the load. Coal is then burned until gas is again 
available. 

The six stokers for each group of boilers are group 
driven from a shaft in the basement. This shaft is 
driven by a constant speed induction motor through *a 
clutch and gear reductions. A duplicate motor and con- 
trol is provided, the load being transferred from one 
motor to the other by the clutch. 

Each of the twelve boilers in the plant is provided 
with an individual self supporting steel stack 200 ft. 
high. The stacks are lined with fire brick the entire 
distance. The inside diameter is 714 ft. Six stacks are 
earried on one foundation which is supported by Ray- 
mond eonerete piles. When the boilers are worked at 
175 per cent rating the draft over the fire is 0.20 in. 
and 1 in. in the stack breeching. 

Each boiler has automatic damper and stoker regu- 
lation operated from a master control connection to 
the steam main. Water pressure is used to operate the 
dampers and adjust the stoker speed. <A red light signal 
shows when the dampers are open. 

Galleries extend along and around the superstructure 
of the boilers with stairs at each end and at the center 
of the building. All openings and hand holes are thus 
made accessible without the use of ladders. 


Borter MountinGs 


WILLIAMS NEw type feed water regulators, Reliance 
high and low water alarm columns, Marsh steam gages, 
Consolidated safety valves, Foster non-return valves and 
Cadman blowoff valves.are some of the equipment for 
each boiler. There is a separate blowoff system for the 
water backs as they also act as circulating agents under 
boiler pressure. One blowoff system is provided for six 
boilers. Boilers and water backs are blown every 6 hr.; 
boiler tubes are blown daily; boilers are washed and tur- 
bined every 45 days. Recording steam flow meters, stack 
and steam temperature thermometers and draft gages 
are located at each boiler. In the boiler house superin- 
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tendent’s office are located a venturi meter, steam gage 
and feed water temperature gage. The present load 
on the boiler plant ranges from 6500 to 8000 boiler 
horsepower, the steel plant being not yet in complete 
operation. This load is carried by eight or nine boilers, 
one unit being kept in reserve. Each boiler carries a 
load of 750 to 1000 boiler horsepower, this load being 
rather fluctuating in nature. The coal fired boilers are 
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PARTIAL LONGITUDINAL SECTION OF BOILER HOUSE, 
SHOWING FEED WATER HANDLING SYSTEM 


FIG. 3. 


expected to handle 175 per cent rating and the gas fired 
boilers 150 per cent rating. 
FEED WATER AND PIPING SYSTEMS 

Two HoT wells are located in the basement under the 
aisle between boiler house and power house. Boiler feed 
water is pumped from the hot well by one of two motor 
driven Cameron centrifugal pumps of 1000 g.p.m. 
capacity and delivered to two 8000-hp. Cochrane heaters 
located in the central bays of the boiler house. The 
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heaters are used singly. The exhaust steam from the 
various condenser auxiliaries and pumps, operating at 
1% lb. back pressure, suffices to bring the feed water to 
212 deg. I. The piping is so arranged that water may 
be taken from the plant service stand pipe either to the 
heaters or boiler feed pumps direct. 


Water is pumped to the boilers by any one of three 
turbine driven three-stage centrifugal pumps of 700 
g.p.m. capacity. The pump speed is regulated by gov- 
ernors and the pressure is maintained at approximately 
15 lb. above boiler pressure. The boiler feed pumps are 
located in the central bay on the operating floor of the 
boiler house. The feed water heaters are installed on a 
platform about 14 ft. above these pumps. 

There are two feed water lines, one line in conjune- 
tion with the feed water regulators, the other line being 
equipped with hand control valves. The latter is used 
in ease of trouble with the former. 

All piping between boiler house and power house is 
located in the basement under the aisle between these 
buildings. The piping being confined to: this space as 
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much as possible leaves both boiler house and power 
house comparatively clear. It also makes the piping 
system accessible. An 18-in. steam header extends along 
the boiler house side of this basement. Another 18-in, 
header extends along the power house side. Three 12-in, 
connecting pipes are supplied. Valves are so arranved 
that the power house may be supplied from any group 
of three boilers or a multiple thereof, with the rest of 
the header shut off. Feed pipes to the various turbines 
are provided with up flow receiver separators. All high 
pressure piping is extra heavy with steel fittings and 
Van Stone joints 214-in. and over. All valves are suita)le 
for superheated steam and those 8 in. and over are by 
passed. All live steam piping is covered with two thick- 
nesses of J.M. 85 per cent magnesia covering. Exhaust 
piping is equipped with a single thickness of the same 
material. Water pipes are covered with one thickness 
of wool felt covered with canvas. All piping has been 
so arranged that future units may be connected with 
the present installation intact. 

Features of the power house and electrical distribu- 
tion system will be described in another issue. 


Wasting Power in the Using 


TRANSMISSION Losses,, Waste OF Power AT MACHINES AND METHODS 


SUGGESTED FOR OVERCOMING THEM. 


OWER is wasted not only by faulty production but 
P inst as frequently by faulty transmission or con- 

sumption. Wasteful habits of the factory hands, in- 
efficient construction of the transmission rods and gear 
will bring to naught any policy of power conservation 
inaugurated in the power house, and the small savings 
which can be made by keeping a severe check on produc- 
tion methods are lost again because the factory equip- 
ment cannot be brought into line with the general effi- 
ciency scheme. The trouble in all these cases is that the 
individual loss of power, wherever it occurs, is so in- 
finitesimal that it is easily overlooked. In their total, 
however, they make quite a considerable loss of energy 
and when checked the results begin to show immediately 
in the power house. Now when power saving has become 
a national duty, engineers and efficiency experts have 
given more attention to this question of power loss in 
transmission, and a more careful study is made of its 
causes. Even so, however, our knowledge is all but 
conclusive. 

There is a lack of co-operation between the men using 
power and those producing it and generally speaking 
not enough authority is given to the power house en- 
gineers in the handling of the distribution and consump- 
tion side. As a result, many of our power engineers 
lack experience in dealing with that important problem 
and having received only too often scant thanks for their 
trouble are not likely to make suggestions even if they 
are able to do so. Also our efficiency engineers have 
shown little initiative in this direction. While untold 
articles have been written by these gentlemen about gen- 
eral efficiency in power production, there is hardly any- 
thing done by them to enlighten the factory owner and 
the power engineer about the principles governing power 


By L. W. Atwyn-ScHmMiIpt 


consumption ; so all have to find out for themselves. 

Under ordinary circumstances, the problem of power 
waste as a rule turns up under the heading of machine 
trouble. One of the machines does not work well and it 
is then found that something is the matter with the 
transmission, the lubrication or the pulleys. The fault 
is corrected and the machine runs again at its normal 
efficiency. Incidentally also a power leak is stopped. 
Only nobody has given attention to this side of the 
trouble. 

The question of power wastage, therefore, is ap- 
proached in nearly all instances from the wrong end. It 
is the case of a doctor who eliminates the outward effects 
of a cold by applying snuff to the nose of the patient 
without attacking the disease of the human system. It 
should never be forgotten, that machine trouble in a 
great number of cases is not incidental to one machine 
only, but is caused very often by a defect in the whole 
system. An attempt to cure it should be approached 
from the power house leading step by step over the 
whole transmission system to the consumption end of the 
line. 

Weste of power may occur during transmission by 
(1) faulty construction of the primary and overhead 
transmission system, (2) lack of maintenance or insuffi- 
cient maintenance methods, (3) overhead pulleys, (4) 
transmission belts, (5) wrong alinement of machines and 
pulleys, (6) machine pulley, (7) machine lubrication, 
(8) machine efficiency. These are the primary causes. 
As secondary causes leading to power waste must be 
mentioned (1) faulty handling of transmission gear by 
machine tender, (2) careless habits of machine hands. 
There are. a good many subdivisions to each of these 
principal divisions and the list is not complete by far. 
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Fautty CONSTRUCTION 


FAULTY CONSTRUCTION of the principal and overhead 
transmission system of the factory of course is the most 
serious cause of power waste, as it can be repaired only 
with great difficulty after the installation is once made. 
If power has to be carried by transmission belts a long 
distance from the power house, part of it of course will 
be lost in transmission. The only thing that can be done 
in such a ease is to minimize that loss as much as pos- 
sible by keeping the belts in perfect order and support- 
ing them wherever necessary by idlers. Keep the belts 
as loose as possible and- guard against deterioration by 
protecting the transmission system from the influences of 
the climate. 

Faulty construction of the principal transmission and 
overhead system is very. difficult to detect. To discover 
it is with some engineers more a matter of intuition than 
of actual knowledge, and if asked, they do not seem to 
be able to determine exactly the reason for their opin- 
ion. With the extension of technical research, soon a 
set of rules will be available, easily applied, which will 
make impossible the most outstanding causes of power 
waste in the primary part of the transmission system, 
and we then shall find, most likely, that most of the 
transmission systems used in our factories are con- 
structed on uneconomic lines. In the meantime, every- 
thing that is done to the transmission system to secure 
its safe and permanent operation also will tend to de- 
crease the waste of power. 


MAINTENANCE 


THERE ARE no hard and fast rules as to the division of 
labor connected with the maintenance of the power trans- 
mission system. In some cases the power house staff 
will not do any maintenance work at all, in others the 
power house will care for the production end and the 
transmission line as far as it reaches to the factory, 
while the millwrights and factory oilers are taking care 
of the inside maintenance. The latter as a rule are not 
controlled by the power house engineer, but are under 
the direct supervision of the millwright or foreman. It 
is their duty to clean the overhead transmission lines, 
lubricate the points of friction and take care of them 
generally. As they have to do also the oiling of the 
machines in the shop, these oilers are pretty busy. A 
sufficient number of them should be provided, they 
should be conscientious men, and they should be care- 
fully trained as to their particular work. Skipping im- 
portant points is one of their: faults, and the habit, if 
repeated, may lead to considerable losses in power effi- 
ciency, quite apart from the danger to the machines. To 
secure the prompt attention of the oilers to the overhead 
transmission system, this should be included in their 
general routine work as a job which has to be repeated 
in regular intervals. If there is sufficient work, one man 
should be in permanent charge of the overhead system. 

In most factories the job of the oiler is regarded as 
requiring only unskilled labor. In others the position as 
oiler may be the first. step in the direction of engineer. 
The work is really very important and should be put 
into the hand of a high class man with a knowledge of 
what he is doing. There is a great deal of preservation 
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work to be done in the overhead transmission system in 
the interest of good maintenance and power conserva- 
tion, and the man in charge of it should be capable to 
detect faults when they occur. 


OVERHEAD PULLEYS 


OVERHEAD pulleys should not become loose, but never- 
theless they will do so, and one faulty pulley very soon 
will affect the whole shaft. Loss of power from this 
source may not be very heavy in the beginning, but it 
has a habit of accumulating as the trouble spreads, and 
it is necessary that it should be remedied immediately 
when discovered. Hence the necessity of having re- 
sponsible men on the job. It is desirable that this work . 
also is overseen by the power house staff as they are the 
men who are most interested in the question of trans- 
mission and on whom falls first the blame for any ir- 
regularity. 

TRANSMISSION BELTS 


TAKING FOR granted a perfect primary transmission 
and overhead system well kept and working efficiently, 
the next place where trouble will occur is the belt lines 
from the overhead pulleys to the machine pulleys. Engi- 
neers and shop overseers could write books on the ques- 
tion of power conservation if they only could be made 
to write down their experiences. The principal cause 
of trouble are slipping belts. Ask the man on the ma- 
chine why the belt slips and he will have a series of 
explanations, none of which is convincing. It is a 
peculiar fact that belts will slip just as easily when they 
are too loose and when they are too tight, they will slip 
under all kinds of conditions, but whenever they slip 
there is loss of power efficiency. All kinds of belt dress- 
ings have been recommended by various writers, starting 
with lime and ending with the most complicated com- 
pounds, but a ‘‘spiteful’’ belt will slip, dressing or no 
dressing. Often turning of the belt will remedy the 
defect. The general rule to be followed is to place the 
grain side of the belt next to the pulley and not the 
flesh side. This does not look quite so nice, but it is 
decidedly more practical and often will stop slipping 
altogether. A good deal of slipping is caused by stretch- 
ing. The belt in this case should be shortened. If a 
single belt will not do the job, a double belt must be 
fitted. As a rule for all heavy work double belts should 
be employed, which, if made a practice all over the 
factory, will soon show in the power bills. The oilers 
and cleaners should be instructed to keep the pulley 
surfaces clean and should be cautioned not to use sticky 
belt dressings.. The whole problem of power conserva- 
tion on this point of the transmission line centers on 
how to obtain best grip of the belts on the pulleys with 
as little actual friction as possible. But the grip of the 
belt on the pulley must be strong enough to allow the 
smooth starting of the machines. Idlers installed in 
support of long vertical belt lines will prove of great 
value and will largely reduce the strain. 


Poor ALINEMENT 


Poor ALINEMENT of shafting and pulleys is another 
cause of power waste which, however, cannot always be 
completely eliminated, especially under the present very 














crowded condition in many of our factories. The mis- 
take frequently is already made when the shafting and 
pulleys are fixed. It may, however, also develop in a 
later state, especially in the case of light machines which 
have not been properly fixed to the floor. The results of 
poor alinement are slipping belts, loss of machine effi- 
ciency and loss of power development. If loss of power 
is suspected in a factory, the question of alinement 
should be studied most thoroughly, and faults, if exist- 
ing, should be corrected. What has been said with refer- 
ence to pulleys in connection with overhead equipment 
also refers of course to the machine pulleys. 


LUBRICATION 


STRICTLY SPEAKING, the responsibility of the power 
house ends when the power is delivered to the machines. 
As the lubrication of the indoor transmission system, 
however, is done as a rule also by the same men who 
attend to the oiling of the machines the question of 
machine efficiency in its effect on power consumption 
may be considered too. A well oiled and well kept 
machine will need less power than a machine of the 
same type which is badly oiled and kept. There are in 
each factory machines which seem to require more power 
than others of the same type. Only it is very difficult 
to lay one’s hand immediately on the cause of the 
trouble. When testing machines as to their correspond- 
ing power requirements, always the best machine should 
be used as the standard, and an attempt should be made 
to bring the others up to the higher average. How this 
standard can be established depends, of course, a good 
deal on the kind of machine in use. In the ease of light 
machines, it has been suggested to cut off the power and 
let the machine run empty until it comes to a stand- 
still. The number of revolutions made by the flywheel 
in this ease would determine the efficiency of the machine. 
This test, however, cannot he made in everv ease, and 
it is really. up to every engineer to evolve his own 
standard and method of testing. 

Which brings to an end the review of the causes of 
loss of power by imperfect transmission methods. In 
the interest of power conservation an occasional inspec- 
tion of the transmission equipment with special refer- 
ence to these points should be made by the engineers in 
each plant. The inspection must be thorough until the 
engineers are satisfied that the equipment works as per- 
fectly as ean be. 


MACHINE EFFICIENCY 


Bur THE Mos? perfect tuning up and supervision of 
the power production and transmission equipment can- 
not stop that part of the power loss which is caused by 
the men handling the machines. Wasting power in the 
using is the principal form of power leakage with which 
the power engineers are confronted in their campaign of 
conserving power and coal. Unfortunately it is also the 
most difficult form of power wastage to deal with. The 
transmission of power from the boilers to the machines is 
a matter of equipment efficiency. There is such a thing 
in this world as the perfidy of the object, and a power 
equipment may have its idiosyncrasies, but it is nothing 
as compared with the idiosynerasy of men. Pulleys will 
erack, belts will slip in the most unexpected moment, but 
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there is as a rule a way to overcome the difficulty. Deal 
with men and for one idiosyneracy, there are a hundred ; 
correct one faulty habit and the next day will show 
another. The principal difficulty in handling this side 
of the problem is that the men cannot see immediately 
the result of their careless action. A machine left run- 
ning idle does not mean to the mind of the man behind 
the machine a loss of power efficiency to be expressed 
in pounds of steam, it éven may represent to him a con- 
venience. It is further often the question whether it 
really pays from the point of view of power conservation 
to shut off a machine for only a short while to restart it 
again, as the energy used in restarting may fully absorb 
the saving made by stopping. To lay down a hard and 
fast rule in which cases the machines should be stopped 
and when not is practically impossible. It may be done 
in a factory where a great number of similar machines 
are in action, as for instance in a shoe factory or a tool 
factory; but in the great majority of cases it would be 
more or less out of the question to give any direction. 
And, if it would be given, it is impossible to see how it 
can be enforced. 


As it is, there is already now a disinclination of fore- 
men to pull up their men too often. It does not lead to 
much good and the result will be discontent amongst 
the men which may direct itself against the person of 
the foreman. No doubt the factory hands themselves 
can do a good deal in support of power conservation in 
any factory and their help should be enlisted for that 
purpose. As pointed out already there are two prin- 
cipal causes why power is wasted by the hands, of which 
the first is the faulty handling of the transmission gear, 
which ineludes faulty starting and disconnecting the 
machine, wrong use of the brakes, if such should forin 
part of the equipment, and many other careless habits 
which will develop even in the best organized force. 
Secondly there is the idle running of machines. 

The losses occurring from all these sources are -very 
heavy, but it 1s dittiicult to tabulate them in a proper 
manner. ‘lo elimimate their causes and to correct the 
faulty habits of which they are the result needs a great 
deal of tact and energy. The staff manager seems to be 
the proper person to appeal to, He is the man who is 
best known to the hands and it is his duty to take care 
of the interesis of the management with the employes. 
Being not in direct charge of the shops and more or less 
an outsider, he will be most easily listened to by all 
concerned and his co-operation is most valuable. He 
ean lay the case before the men. He can explam to them 
the necessity of discontinuing habits leading to heavy 
losses in the power efficiency of the plant and ask for the 
co-operation of the men. There are many examples of 
campaigns carried on in factories for the purpose of 
stopping power leaks caused by the faulty or negligent 
handling of machinery. One has been described by the 
writer in this magazine. 


Supervision when it is resorted to must be of such a 
kind as not to become oppressive to the men. It must 
direct rather than order and it must lead to a correction 
of the faulty habit. It, therefore, must be educational. 
Notices posted in the workroom as a rule have only a 
very temporary result. They are easily overlooked, as 
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the experience shows in the case of the safety caution 
notices distributed by the Department of Labor. To 
overcome this difficulty ‘it has been recommended to 
change the wording of the notices frequently and also to 
change the color of the paper or cardboard on which they 
are printed. Illustrations are a very useful help in a 
campaign of this character and illustrated posters, espe- 
cially those of a humorous character, are bringing good 
results. Always remember: do not correct too much. 
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The principal purpose of supervision must be preven- 
tion. Careless habits, especially those connected with 
power waste, spread. If observed, they should be checked 
immediately and the situation be explained to the offend- 
ing hand. This will do more than any campaigning after 
the event. Fifty per cent of all power waste caused by 
the careless habits of the men would not take place if 
its cause had been discovered at the start by the foremen 
or the millwrights. 


Fuel Economy in Hand-Fired Power Plants---V" 


FEED WATER HEATING AND PURIFICATION 


poses contain more or less impurities which are de- 

posited in the boiler. Such deposits of foreign 
matter tend to decrease the evaporative capacity of the 
boiler and, if they are not removed, will frequently cause 
overheating of tubes and sheets. ‘l'o overcome these diifi- 
culties the impurities in the feed water should be re- 
moved before feeding into the boiler. 

For convenience of reference, the impurities most often 
found in feed water and their effects upon the sheets and 
tubes if permitted to enter the boiler are given in col- 
umns 1 and 2 of the table. In the last column of this 
table are given the usual remedies employed to neutralize 
or to prevent to a certain degree the effects produced by 
the various impurities. Some of the impurities found in 
feed water cause the formation of scale on the sheets and 
tubes, others cause corrosion of the metal, and still others 
produce priming, or the carrying over of particles of 
water with the steam as the latter leaves the boiler. 

One of the best ways of determining the remedy to be 
applied in overcoming the injurious effects of the im- 
purities contained in the feed water is to submit a sample 
of the water to a reliable chemist for analysis and 
prescription. After such an analysis has been made, it is 
possible to ascertain which one of the following treat- 
ments should be applied: chemical treatment, heat treat- 
ment, or combined heat and chemical treatment. 


. | ‘HE majority of waters used for boiler feeding pur- 


CHEMICAL TREATMENT 


CHEMICAL TREATMENT of feed water involves the use 
of either the lime or the soda process or a combination of 
these two. The first of these processes in which slacked 
lime is used is well adapted for precipitating the bicar- 
bonate of lime and magnesia contained in the feed water. 
In the soda process carbonate of soda or caustic soda, 
either separately or together, is used for converting the 
sulphates of lime and magnesia into carbonates or 
chlorides which may be disposed of by occasional blowing 
off. The combination of the lime and soda processes, 
however, is most frequently used. It is satisfactory for 
treating water containing sulphates of lime and mag- 
nesia, carbonic acid, or bicarbonates of lime and mag- 
nesia. In this process the sulphates are broken down 
bv the use of sufficient soda, and the necessary lime is 
added to absorb the carbonic acid not taken up in the 
soda reaction. 

* Abstract of Circular No. 7, entitled Fuel Economy in the Opera- 


tion of Hand-Fired Boiler Plant, published by the University of 
Illinois Engineering Experiment Station. 


Heat TREATMENT 

THE BICARBONATE Of lime and magnesia so often found 
in natural waters may be partially precipitated by pre- 
heating the feed water in some form of apparatus com- 
monly called a heater. The sulphates of lime and mag- 
nesia, however, require high temperatures for complete 
precipitation and it is impossible to remove these im- 
purities by the simple process of preheating in the ordi- 
nary heater using exhaust steam. Instead, live steam 
heaters and economizers are required for removing them. 


COMBINED CHEMICAL AND Heat TREATMENT 
SINCE PREHEATING of feed water removes the ecar- 
bonates of lime and magnesia, many water purification 
IMPURITIES IN FEED WATERS, THEIR EFFECTS AND REMEDIES! 











Impurities | Effects Remedies 
1 2 | 3 
| Settling tanks, filtration, blowing 
: | down. 
Sediment, mud, clay, etc | Blow down. 


| Infcrustation and the for- | 


mation of sludge | Heat feed water. Treat by adding 


ime 
Treat by adding soda. Barium 
carbonate. 


Bicarbonates of lime, magnesia 


Sulphates of lime and magnesia | 





| Treat by adding carbonate of soda. 
| Soda or lime. 


Chloride and sulphate of magnesia | teen ead ain Keep air from 
| eed water. 


Acid ° asf | feed water. Add caustic soda 
Dissolved carbonic acid and oyx- Corrosion | or slacked lime. 

gen : | Filter. Iron alum as coagulant 
Grease | Neutralize with carbonate of 


soda. Use the best of hydro- 


Organic matter | t f 
carbon ous. 


| 
| 
| 
| 
| Filter. Use coagulant 
| 
| 


| Settling tanks. Filter in con- 


—— ect ith lant. 

Readily soluble salts in large | BOCUSR WHR CONGUE. 
quantities | Priming Blow down. 

Carbonate of soda in large | | Barium carbonate. New feed 
quantities 2 | | supply. If from over treat- 


| ment, change or modify. 








1**Steam,” published by Babcock & Wilcox Company. 
3 May cause brittleness in plates. See Bulletin 94, Eng. Exp. Sta. Univ. of Ill., ‘The Embrittling 
Action of Sodium Hydroxide on Soft Steel," by S. W. Parr. 


systems combine the chemical and heat treatments dis- 
cussed in the preceding paragraphs, the chemical treat- 
ment being used merely for reducing the sulphates. 


BoILER COMPOUNDS 


So-CALLED BOILER COMPOUNDS are used rather exten- 
sively for treating feed water and no doubt in many 
cases the results obtained are satisfactory. According 
to reliable authorities the use of compounds is recom- 
mended for the prevention of new scale rather than for 
the removal of old scale. In general, no compound 
should be used until the proper advice has been ob- 
tained to insure the selection of the right compound for 
the particular feed water to be treated. In no event 
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should the use of boiler compounds be regarded as a 
suitable substitute for regular cleaning and inspection. 


Frep WATER HEATERS 


IN ANY POWER PLANT of considerable size cold water 
should not be fed into the boilers, since all steam boilers 
are more or less seriously affected by the resulting un- 
equal expansion and contraction. If cold water is forced 
into the boiler, the tubes of water-tube boilers are very 
likely to become troublesome while in return tubular 
boilers the seams are liable to develop leaks. Further- 
more the feed water cannot be converted into steam 
until its temperature is raised to the point controlled 
by the steam pressure, and to do that requires fuel. If 
the temperature of the feed water can be raised by means 
of heat which otherwise would be wasted, it is good 
economy to do so. The preheating of feed water also 
increases the steaming capacity of the boiler, because of 
the reduction in the amount of heat to be supplied by 
the boiler per pound of water evaporated. With certain 
types of feed-water heaters a considerable portion of 
the scale forming ingredients are precipitated before 
the water enters the boiler, thus increasing the efficiency 
and capacity of the boiler as well as effecting a saving 
in the expense of cleaning out the boiler. In general, 
it may be stated that one per cent of fuel is saved for 
every 11 deg. F. rise in the feed water temperature, pro- 
vided the heat producing this rise in temperature would 
otherwise be wasted. 

In steam power plants there are two main sources of 
waste heat, the first being the exhaust steam of the 
various units, and the second the products of combus- 
tion which pass from the boiler to fhe chimney. The 
heat contained in the drips from the high-pressure piping 
system is also a source of loss in many small plants, 
although its extent is not great. Condensation in the 
high pressure system, which includes all piping under 
pressure practically equivalent to boiler pressure, is free 
from oil and should be returned to the feed-water heater 
by means of pumps or traps. If desired the condensed 
steam may be returned directly to the boiler. In steam 
power plants, high-pressure steam traps are generally 
used for automatically draining the condensation from 
the high pressure lines. 


Exnaust Steam HEATERS 


HEATERS using exhaust steam for heating the water 
may be either of the open or closed type. 

An open heater is one in which the exhaust steam-and 
water mingle, the steam in condensing giving up its heat 
directly to the water. In general an open heater consists 
of a shell the upper part of which contains a number 
of removable trays. The function of these trays is to 
break up the incoming feed water into thin streams or 
layers. In passing over the trays, the water mingles 
with the exhaust steam, and if sufficient steam is sup- 
plied temperatures as high as 210 deg. F. may result. 
It is evident that in an open heater only those scale 
forming ingredients which will precipitate below 210 
deg. F. will be deposited in the heater. Below the trays, 
the heater is provided with a bed of coke or charcoal 
through which the water is filtered before the feed pump 
sends it into the boiler. The function of the coke or 
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charcoal filter is to remove the precipitates and other 
suspended impurities coming into the keater. Open 
heaters should always be supplied with aq suitable oil 
separator for removing any oil contained in the exhaust 
steam. 


CLOSED HEATERS 


IN A CLOSED HEATER the exhaust steam and feed water 
do not come into actual contact with each other, the 
steam giving up its heat to the water by conduction. In 
one type of closed heater the exhaust steam surrounds 
tubes through which the water passes. In a second type, 
the steam passes through tubes which are surrounded 
by the water. Closed heaters are recommended only for 
installations where the feed water is free from scale 
forming ingredients, since there is a tendency for the 
tubes in these heaters to become coated with a deposit 
of scale, thus materially decreasing the efficiency of the 
apparatus. 

The advantages of an open heater are as follows: 

(1) The feed water may reach approximately the tem- 
perature of the exhaust steam provided sufficient steam 
is supplied. 

(2) Seale and oil do not affect the transmission of 
heat. 

(3) The pressure in an open heater is low, practically 
atmospheric. 

(4) Seale and other impurities precipitated in the 
heater may easily be removed. 

(5) An open heater is well adapted to heating sys- 
tems in which it is desired to pipe the returns direct to 
the heater. 

(6) The initial cost of an open heater is generally less 
than that of a closed heater. 

(7) With the open heater all the condensed steam is 
returned to the system. 

The disadvantages of an open heater are as follows: 

(1) Some provision must be made for removing oil 
from the exhaust steam. In modern open heaters this is 
accomplished by effective oil separators attached directly 
to and forming a part of the heater. 

(2) ‘‘Sticking’’ or clogging of the back pressure 
valve may subject the open heater to excessive pressure. 

(3) If the feed water supply is under suction, open 
heaters may require the use of two pumps, one for hot 
and one for cold water. 

The advantages of a closed heater are as follows: 

(1) The closed heater will safely withstand any ordi- 
nary boiler pressure. 

(2) Oil does not come in contact with the feed water. 

(3) It is the only type of heater which may be used 
in the exhaust main between a prime mover and its 
condenser. 

(4) Since it is customary to locate a closed heater on 
the pressure side of the feed pump, only one pump, and 
that for cold water, is necessary. 

The disadvantages of a closed heater are as follows: 

(1) Seale and oil deposits on the tubes lower the heat 
transmission. 

(2) The temperature of the feed water will always be 
from four to eight degrees below the temperature of the 
incoming exhaust steam. 

(3) Seale in the tubes is removed with difficulty. 
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ECONOMIZERS 


EcoNOMIZER is an arrangement of vertical water tubes 
arranged in nests, located in the flue, between the boiler 
and the stack. Its purpose is to heat the feed water. 
The adjacent nests of tubes are connected together by 
means of expansion bends. To prevent deposits of soot, 
the tubes are provided with automatic scrapers which 
are kept moving up and down by means of a suitable 
mechanism driven by a motor or a small steam engine. 
Since the temperature of the flue gases is generally about 
550 deg. F., it is evident that considerable heat escapes 
through the chimney. In general, the load factor, the 
size of the plant, and the cost of fuel are factors which 
should be considered in determining the advisability of 
installing an economizer. 


LivE SteAM HEATERS 


LIVE STEAM HEATERS use steam at boiler pressure and, 
as mentioned in a preceding paragraph, are primarily 
intended for purifying the feed water. Such heaters are 
generally not installed unless scale forming impurities 
are found in the water. At temperatures less than 300 
deg. F. the sulphates of lime and magnesia do not en- 
tirely precipitate; hence a feed water containing these 
impurities will not be thoroughly purified by preheating 
with exhaust steam at atmospheric pressure. Reports of 
tests tend to show that live steam heaters do not increase 
boiler efficiency, but merely act as purifiers. Live steam 
heaters should always be by-passed and. so located that 
the bottom of the shell is at least two feet above the 
water level in the boiler, thus permitting the purified 
water to gravitate into the boiler. 


FerepIne Borers 


Water 1s fed to the boiler by means of an injector 
or a pump, depending upon the size of the plant. The 
use of an injector does not permit preheating the feed 
water by means of an open heater; hence relatively cold 
water is introduced into the boiler, thus decreasing the 
economy of the plant. It is possible to install between 
the injector and the boiler a closed heater, but in such 
an installation the effectiveness of the heater is decreased 
because of the heat supplied by the injector. Frequently 
it is claimed that an injector considered as a combined 
pump and heater has an efficiency of 100 per cent since 
all the heat in the steam used for operating the injector 
is returned with the water forced into the boiler. Con- 
sidered as a pump the injector is very inefficient since 
it requires much more steam to force a given amount of 
water into the boiler than is required by a pump to do 
the same amount of work. Furthermore when a pump is 
used for feeding boilers, the exhaust steam from the 
pump may be used for preheating’ the feed water. Ac- 
cording. to tests, a direct acting steam pump, feeding 
water through a heater in which the exhaust steam of the 

, feed pump is utilized, shows a much greater saving of 
fuel than an ejector with or without a heater. In gen- 
eral the feed pump must be located below the water level 

‘in the heater, preferably about 3 ft. below, since hot 

water cannot be lifted by suction. 

In order that it may be possible to check the efficiency 
of the boiler as well as that of the fireman or to deter- 
mine the most economical fuel, the feed water system 
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should include some form of metering device for measur- 
ing the water fed to the boilers. There are a number 
of metering devices on the market, some of which are 
permanently accurate and some of which must be 
checked up at frequent intervals. There are now several 
manufacturers of feed water heaters who are prepared 
to furnish heaters equipped with water measuring 
devices. : 

In addition to measuring the amount of water fed to 
a boiler, provision should be made for weighing the coal 
used by each boiler, thus affording a means of deter- 
mining for each boiler the evaporation per pound of 
fuel. This will also make it possible to compare the 
performance of any two boilers in the plant. 

For the majority of small boiler plants the feed water 
should be introduced into the boiler at a constant rate 
rather than intermittently as is too frequently done. 


Flooded vs. Dry Ammonia Condenser 


AS A RESULT of tests made on atmospheric, double- 
pipe, injector and shell condensers, run flooded and 
empty, Henry Torrance, in a paper before the A. S. 
R. E., presented the conclusion that the empty or dry 
method of operation, where liquid is removed as fast as 
formed is much the better. 

Louis Block, in the discussion, combated this idea, 
but did not appear to convince his hearers. As a result, 
a test on a Block condenser is to be made in Boston to 
try to settle the question. 


THE WAR is over; peace reigns on earth. But in 
Europe today there are more than 2,000,000 American 
soldiers, who took an important part in bringing the 
war to a victorious end, and these men must be fed 
and clothed for a long while to come. It is estimated by 
the War Department that the cost of equipping and 
maintaining an American soldier in Europe is $423.27 
a year. 

The American army was transported to France at 
the rate of 250,000 men a month by giving them first 
eall on the shipping facilities of the United States. 
If they could be brought back to their homes thus speed- 
ily—and it is doubtful that they could—it would require 
at least 8 mo. It is obvious, therefore, that we must 
continue to raise money with which to maintain our 
army abroad. 

‘“We are going to have to finance peace for a while,”’ 
said Secretary of the Treasury McAdoo, ‘‘just as we 
have had to finance war.”’ 

And that means that the American people, having 
supported four Liberty Loans with a patriotism which 
future historians will surely extol, are to be vouch- 
safed an opportunity to support our victorious peace. 
There will certainly be at least one more Government 
Loan. There probably will be two more—and possibly 
three. At any rate, the next loan must be prepared for 
and its success made certain. Get ready now to buy 
more bonds. 


‘*A prop of petroleum is equal _to a drop of blood,”’ 
says a French senator. Think of this when you use 
it or its distillates as fuel or lubricant. 
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Steam Turbines for Natural Steam 


Power PLANT at LARDERELLO, ITALY, OPERATING LARGE TURBINE UNITS WITH 
NATURAL STEAM TAKEN FROM CREVICES AND FISSURES IN THE GROUND 


N the region of Larderello, Italy, is a constant emis- 
sion of steam and hot water from crevices and fis- 
sures in the ground. Elsewhere such phenomena 
have been looked upon merely as natural curiosities, but 
at Larderello the hot water was found to be highly 


was thus largely augmented, and on closing in the top 
of some of the bore holes it was found that a steam 
pressure of about 45 lb. gage existed, which led to the 
idea of utilizing the steam for power production. The 
project appeared promising in that a continuous and 
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FIG. 1. SECTIONAL VIEW OF POWER PLANT SHOWING SMALL UNIT AT LEFT 


charged with borie acid, which led to the commercial ex- 
ploitation, the boric acid being extracted and sold. In 
order to increase the output, bore holes were sunk to 
supplement the natural flow, some of them being 16 in. 
diameter and from 200 to 500 ft. deep. The supply 
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ample supply seemed to be assured, since it was found 
that the large increase which had been made in the 
number of bore holes sunk had in no way diminished 
the flow from previously existing vents. 

A small reciprocating engine was installed in 1897, 


FIG. 2. INTERIOR OF POWER HOUSE SHOWING UNITS IN PLACE 








an 
tor 
abl 
avi 
pre 
ine 
gag 
the 
vel 
as 

tio. 




















December 15, 1918 


and a larger one in 1905. Both worked very satisfac- 
torily, and it was evident that sufficient steam was avail- 
able to operate a plant of considerable capacity. The 
available pressure, however, was low, with no flow the 
pressure reached 45 lb. gage, but decreased as the flow 
increased, and it was found that not more than 30 lb. 
gage could be depended on as the effective pressure. At 
the same time, as a bore hole is in the nature of things, 
very adequately lagged, the temperature of this steam, 
as delivered, was 180 deg. C., which is above the satura- 
tion temperature and would correspond to a pressure 
of about 145 lb. absolute were the steam saturated. 
This condition of a supply of steam at low pressure 
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Each of the evaporators used to supply the pure steam, 
consist of a vertical steel drum, the headers of which 
are tube plates into which are expanded 300 aluminum 
tubes. These tubes are about 23 ft. long and 1.2 in. 
diameter. They were made of aluminum in order to 
resist the action of the sulphuric acid, of which a certain 
portion is found in the natural steam which flows outside 
the tubes; the water to be evaporated passes through the 
tubes, steam generated passing through a superheater 
before it enters the main steam range. The superheater 
is heated by the natural steam on its way to the 
evaporator. Pressure at which the pure steam is gen- 
erated is about 15 lb. gage, but the turbines are designed 
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FIG. 3. ROTOR OF 2500-KW. TURBINE OUT OF LOWER HALF OF CASING 


and with a considerable superheat, is one which is better 
adapted to the steam turbine than to the reciprocating 
engine, but, on the other hand, the natural steam at Lar- 
derello is highly charged with CO, and other gases which 
would make it difficult to secure the high vacuum, lack- 
ing which the advantage of the turbine is materially 
discounted. Hence, when the first turbine, a 250-kw. 
unit, was installed in 1912, it was decided to use the 
natural steam merely as a heating agent, and by its aid 
to evaporate pure steam at a lower pressure and to use 
this pure steam in the turbine, which proved quite satis- 
factory so that it was decided to adhere to that plan, 
when installing the three 2500-kw. turbines which were 
put into service in 1916. 


to give their rated output with a gage pressure at the 
turbine of 2.75 lb. per sq. in. 

A sectional view of the turbine room is shown in Fig. 
1. At the left is the 250-kw. unit erected in 1912, the 
three 2500-kw. units being at the right. These turbines 
run at 3000 r.p.m. and are coupled to Brown, Boveri 
generators, supplying 3-phase 50-cycle current at 4000 
volts. 

Figure 2 is a view of the three units in place. The 
turbines are of the standard exhaust steam type with 
reaction blading. Figure 3 shows the rotor suspended 
over the lower half of the casing. The turbine is built 
on the double flow principle, steam being admitted at 
mid-length and flowing both ways to the exhaust ports 





















at the ends. There are two exhaust flanges which bolt 
onto corresponding branches on the condensers, as shown 
in Figs. 4 and 5. The blading is divided into seven 
groups, of which five have brass blades, the two low- 
pressure groups having blades of 5 per cent nickel steel. 

Glands, Fig. 6, have carbon packing rings that bear on 
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the sleeve. By these precautions wear is reduced to a 
minimum and permanent tightness ensured. The sec- 
tion through the gland passes through the annulus by 
which live packing steam is admitted to the gland, giving 
sufficient pressure in this space to prevent any possibility 
of air leakage into the turbine. 





FIG. 4. PLAN OF POWER HOUSE SHOWING EXHAUST FLANGES BOLTED TO CONDENSERS 


a thin steel sleeve which stands clear of the shaft, thus 
minimizing the possibility of distortion, since the steam 
in the annulus between shaft and sleeve keeps the latter 
at a nearly uniform temperature. The carbon rings are 
in four sections and are held together by helical springs 
embracing them. The rings are supported from below 
by flat springs, so that their weight is not carried by 
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FIG. 5. UNIT SHOWING EXHAUST FLANGES BOLTED TO 
CONDENSER 







With all exhaust steam turbines design of the valves 
is a crucial question. The volume of steam to be passed 
is enormous, and a loss of pressure at the valves, which 
might be insignificant in the case of high-pressure tur- 
bines, will materially reduce the output of an exhaust 
steam turbine. 

Figure 7 shows a section through the main valve. The 
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stop valve V, and the governor valve V,, are combined in 
the one casing, both being of the double beat type and 
designed to pass 90,000 lb. of steam per hr. at 2.5 Ib. 
gage pressure. Steam enters the valve casing from 
‘below, the admission pipe being 27.5 in. internal 
diameter. 

Provision is made for the expansion of this pipe with- 
out straining the valve, by employing a gland as indica- 
ted. The stop Valve V, is opened downwards by admit- 
ting oil under the piston S, which is coupled by appro- 
priate link works to the lever L. The amount of the 
opening is controlled by the hand wheel N, by whjch 






































Fig. 7. SHOWING VALVE ARRANGEMENTS IN RESPECT TO 
TURBINE 


the valve can be firmly locked in the closed position 
when desired. On releasing the pressure of the oil 
below, the position is forced down by the action of the 
spring M and closes the stop valve. 

Governor valve V, opens upward and its position is 
controlled by regulating the supply and leak off of oil 
below the spring loaded piston SM. The valves which 
control this oil supply are of the piston type and are 
compactly and neatly arranged below and concentric 
with the piston SM. In turn, these valves are controlled 
by the governor in the usual way. There is also an oil- 
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operated overload valve, which, under control of the 
governor, short-circuits part of the blading, and thus in- 
ereases the weight of steam which passes through the 
turbine, thereby increasing the output. 

A speeding gear electrically operated from the switch- 
board, permits small percentage of speed variation to 
meet conditions. 

Each turbine has, as indicated in Figs. 1, 4 and 5, its 
own condenser immediately below with a cooling surface 
of 11,300 sq. ft. The air pump is of the water ejector 
type, condensate being handled by a centrifugal pump. 
With the bypass in operation, each turbine develops 
about 3000 kw. with steam consumption of 90,000 lb. an 
hour. Circulating water required is 9300 gal. per min., 
and as this is supplied from cooling towers, its tem- 
perature is never really low. The efficient working of 
the turbines is thus bound up with the efficiency of the 
air extraction and the makers state that with the ejector 
air pump fitted, the results have been highly satisfactory. 
For data and illustrations we are indebted to Engineer- 
ing of London, Eng. 


Painting Brass 

SHELLAC or paint will not harden or dry well on 
brass, and when ordinarily applied usually remains soft 
and can be rubbed off. Many claim that it is almost 
impossible to paint on brass in a satisfactory manner. 

The following methods, however, have been used: 
Apply a little varnish, and then wash this with a solu- 
tion of benzine. Another method is to apply varnish 
and then benzol in double the quantity of the varnish; 
afterward apply the paint, with a second coat a week or 
two later, if necessary. 


Tue U. S. Navy has established on the grounds of 
Stevens Institute, Hoboken, N. J., a school known as 
the U. S. Navy Steam Engineering School for the train- 
ing of engineer officers and for Naval Auxiliary Re- 
serve. The graduates of this school will be the officers 
in the engine rooms of the transport and supply ships of 
the navy. 

The qualifications for entrance are as follows: (1) 
21 yr. to 40 yr. of age. (2) Thorough ability and 
officer-like character. (3) Completion of mechanical 
engineering, or electrical or civil engineering course in 
which stress has been laid on steam engineering, at ‘‘rec- 
ognized’’ technical colleges, or possess an education and 
experience adjudged to be the equivalent thereof. (4) 
Be able to pass the physical examination for Naval 
Officers. 

Applicants for admission will be inducted into the 
Navy as Apprentice Seamen and upon qualifying for 
admission to the school will be rated as Chief Machinist 
Mates at a salary of $83 per month and in addition lodg- 
ing and subsistence. Graduates will be commissioned 
as Ensigns in the U. S. Naval Reserve Force. The 
salary of an ensign at sea is $155 per month if without 
dependents, and $185 if having dependents. Applicants 
for admission should apply to Ensign C. L. MelIntyre, 
Assistant Mobilization Inspector, Eastern Division, 225 
West 42nd St., New York. 
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Balancing Set Burning Out Armatures 


ROUBLE was experienced with a 110-220-v. bal- 
ictus set which was burning out armatures as fast 

as they could be replaced. A test was made on the 
fields for short-cireuits and grounds, and brush holders 
were tested and no faults were found. The set was 
burning out only the armatures recently wound, which 
were always installed in the same side of the machine, 
the old armature remaining on the other side of the 
machine. 

A thorough test was made of a repaired armature to 
be certain that it was in first class condition, also the 
armature in the side of the set that had not given any 
trouble. The machine was then assembled and started 
up. It had not run over an hour, when the armature 
on the side giving trouble started to throw solder and 
smoke. Shutting the machine down, the dimensions of 
the two armatures were taken and found to be the same, 
but dimensions of one spare armature showed the shaft 
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SHOWING POSITIONS OF ARMATURES UNDER POLE PIECES 
BEFORE CORRECTION WAS MADE 


about 1 in. longer on the coupling side than the others. 
Examination of the positions of the two armatures under 
the pole pieces showed one armature directly under the 
pole pieces; this never gave any trouble. The other one, 
however, was not in line with the pole pieces; conse- 
quently when the machine was running, this armature 
was compelled to carry an excessive current, due to the 
reduced field, in order to deliver the same capacity as 
the other armature. This excess current heated the leads 
to the commutator, causing the armature to throw solder, 
hence open circuits and burn-outs. 

The remedy to this trouble was to place one short and 
one long shaft together, which btought both armatures 
in the proper positions under the fields. No more trouble 
and burn-outs occurred since this was done. 
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- Bending Thin-Wall Tubes 


By B. J. Hartiey 


T IS difficult to form long bends in thin-wall tubes 
or pipes or short bends in relatively thick wall tubes 
without kinking or flattening the tube or splitting it 

along one of the seams unless a proper procedure is fol- 
lowed. If the method described below is used, such acci- 
dents will be prevented. First, stop up one end of the 
tube which is to be bent with a soft wood plug. Second, 
hold the tube vertical and fill it with rosin which has 
been rendered liquid by heating. Third, bend the tube 
into the contour desired. .The bend having been formed, 
the rosin filling can be melted out by subjecting the tube 
to the heat of a forge, a gas stove, a Bunsen burner, or a 
blow torch. In melting the rosin preparatory to pouring 
it into the tube, it should preferably be heated in a water- 
jacketed glue pot or some similar steam-jacketed utensil. 


Wartime Lighting Economies* 


PREPARED BY THE COMMITTEE ON WAR SERVICE 
OF THE ILLUMINATING ENGINEERING SOCIETY 


T IS the patriotic duty of every citizen to see to it 

| that no fuel is wasted in his service. The technical 
guidance here offered should make it possible for 

each to adopt lighting practice which will conserve fuel 
without impairing public welfare or diminishing useful 
accomplishment. 

Do not use lamps when sufficient daylight can be had. 
Extinguish lamps when leaving a room unoccupied even 
for a few minutes. Use pilot flames on gas lamps. Do 
not use lamps which contribute merely to decoration. 
Do not use more lamps or larger lamps than necessary. 
Do not use all the lamps when part of them will suffice. 
Use single large high efficient lamps rather than a num- 
ber of small lamps. Do not use electric lamps of fhe 
carbon filament type, tungsten-filament lamps are more 
efficient. 

Do not use open-flame gas burners; mantle-burner 
lamps are more efficient. ; 

Do not use blackened electric lamps or broken mantles 
or discolored chimneys. Do not use indirect or semi- 
indirect lighting fixtures with dark ceilings which ab- 
sorb a large part of the light. Use light colored reflect- 
ing surfaces. Clean lamps, shades, globes, windows, etc., 
thoroughly and often. 





*Presented at the convention of the Illuminating Engineering 
Society. 
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Arrange window shades to admit maximum daylight 
when desired. Ceilings and upper walls should be light 
colored and clean. Refracting or diffusing glass in win- 
dows helps to spread the light to distant parts of the 
room. . Whitened surfaces on building exteriors give 
more and better daylight in opposite buildings. Keep 
windows and skylights clean. Dust window screens fre- 
quently. Remove them as soon as the insect season is 
past. 

Shades and globes never increase the total quantity 
of light, but an efficient reflector will usually increase 
the light where it is needed. With such a reflector a 
small lamp may suffice, thus saving coal. A 

Good light tinted paint when fresh rarely reflects more 
than one-half of the light which falls upon it. The pro- 
portion of light reflected from good white lead and oil 
paint under average conditions diminishes by about 10 
per cent a year. The same is true of calcimine and 
similar coatings. 

Painting white ordinary light tinted surfaces may in- 
crease the light reflection by as much as 50 per cent. 

Proper lighting display has a place in maintaining the 
morale of the people no less important than amusements 
and recreation. Display lighting also has a certain util- 
ity in providing necessary illumination. General and 
needlessly extensive display and inefficient methods of 
lighting display under present conditions are extrava- 
gant. In planning lighting of this character every 
economy of energy not inconsistent with reasonable 
effectiveness of the lighting should be sought. 

In war times human energy and financial resources 
are to be conserved as well as fuel. Except in the great- 
est emergency it is unwise to save a little coal at the ex- 
pense of waste of labor or impairment of health or 
menace to the safety of the public. Coal saved through 
the improvement of lighting equipment is clear gain. To 
diminish lighting standards in industrial plants, offices 
and other places where accomplishment depends in part 
upon vision is to reduce accomplishment or output. In 
such places, therefore, lighting should not be reduced. 
On the contrary, an increase in the standard of lighting 
may be the truest economy and in the best interests of 
the nation. The liberal use of light for protection of 
important property, munition factories, public works, 
ete., is likewise in the public interest, and under present 
circumstances no attempt should be made to save fuel 
through the reduction of such lighting. 

Lamps should be so controlled that only those actually 
needed will be in use at any time. The greatest practic- 
able use should be made of daylight. 

Large lamps are usually more efficient than small 
lamps and where practicable installation should be 
altered to consist of the fewest lamps from which uni- 
form illumination may be obtained under the conditions 
of use. Show windows should be lighted by lamps with 


efficient reflectors; by the use of these it is often possible 


to save from 25 to 50 per cent of the energy required for 
illumination without impairing the illumination in the 


window. 
Hote, LigHTING 


Iv Is SUGGESTED that waste in guest rooms be reduced 
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to a minimum by having a notice, probably a card, placed 
near the door reading: 
U.S. F. A. SEAL 

‘*It is requested by the U. S. Fuel Administration that 
you kindly turn off the lights when leaving the room, 
and help save fuel.’’ 

While it is important as a measure of safety to keep 
stairways, passageways, and halls adequately illumined, 
it should be remembered that hall lights burn long 
hours, and in cases where convenience or safety is not 
menaced reductions as to number and size of lamps must 
be made. 

Service rooms where lamps are allowed to burn con- 
stantly should receive consideration. 

Home LigHTine 

Heating, cooking and lighting are mainly done by 
the use of fuel, and either directly or indirectly this fuel 
is mainly coal. So that to conserve fuel in either of 
these three uses there are two methods to be considered: 
Make sure of the efficiency of the appliance used; limit 
the time of its use to a minimum. 

The percentage of fuel used in the homes of Americans 
for these three purposes is about as follows: 


For heating (house and water)........... 87 per cent 
I 0 ONG Gee PETS 0S we EEL ed 11 per cent 
ee DS 36s 2'8h awh chew dune ew kw 2 per cent 

100 per cent 


Home lighting is by means of two kinds of light— 
natural or daylight, and artificial light. To use the 
former properly is to aid in conserving the latter, which 
requires coal. 

At periods near dawn and near dusk, and during the 
heavily clouded days we supplement daylight by artifi- 
cial light; and many times we do this unnecessarily be- 
cause we do not make maximum use of the daylight at 
hand. 


LigHTING ECONOMIES IN OFFICES AND SCHOOL Rooms 


OPERATE the lighting units for a given area only when 
such area isin use. They should not be turned on during 
any part of the day when the natural lighting will 
suffice. 

Parts of the room remote from the windows may re- 
quire artificial lighting when natural light is sufficient 
near the windows. Connect the switches, if possible, so 
that the light sources may be turned on in rows parallel 
with the windows, and the artificial lighting thus used 
in the several sections only as is necessary. 

Cards or signs should be displayed prominently in the 
various rooms requesting tenants to turn on only such 
lamps as are necessary to their work and urging that all 
lamps be extinguished when daylight will suffice and 
when the tenant leaves his office. 

Use bowl-frosted lamps with open reflectors and be 
sure that the reflectors are‘deep enough to protect the eye 
from the glare of the filament or mantle. Larger re- 
flecting fixtures with glass diffusing bowls suspended 
below the lamps further soften the shadows and reduce 
the demand for local desk lighting. Indirect and semi- 











indirect fixtures produce the best conditions for vision in 
school rooms and offices. 

Windows should be cleaned at frequent intervals to 
allow the maximum use of daylight and limit the hours 
of artificial lighting. 

Paint the light wells white. Where windows of offices 
are screened, the screens should be removed just as soon 
as the necessity for their use has passed. 

Dust accumulating on school and office fixtures fre- 
quently reduces the intensity by 25 to 50 per cent. Clean 
the units regularly and at short intervals to insure maxi- 
mum output. 

White ceilings and light colored walls add greatly to 
the efficiency of any office or school lighting system. The 
added diffusion of light is also particularly valuable here. 
It is necessary that ceilings, especially, should be re- 
finished whenever they become darkened. With indirect 
or semi-direct lighting the refinishing of the ceiling and 
cleaning of the lighting units will frequently increase the 
intensity 50 to 100 per cent, permitting a reduction in 
wattage to the next lower size of lamp. 

In offices and school rooms the requirements of vision 
are exacting. The occupants must view fine detail work 
in one position for long periods. The light from.a lamp 
therefore, enters the eye constantly from one direction 
and will prove annoying and harmful if two bright. Re- 
flections from polished surfaces and sharp shadows also 
interfere with vision. If the general illumination is 
from amply diffused sources of proper wattage, all indi- 
vidual desk lamps may be dispensed with. 

' Economies IN FvEt For INDUSTRIAL LIGHTING 

IN ALMOST every plant there is waste in the use of 
light, the elimination of which can be accomplished with- 
out retarding production, impairing the vision or menac- 
ing the safety of the employes by observing suggestions 
already given. 

Flat reflectors allow much of the light to escape to the 
walls instead of directing it to the work. They also 
leave the bright light source exposed to view and the 
glare interferes with vision, causing a demand for still 
higher intensities. Use reflectors of the dome or bowl 
shapes for greatest economy. Except where lamps are 
mounted in high bay areas use bowl-frosted lamps to re- 
duce glare reflected from the work and to soften shadows. 
Space lamps close enough to give uniform lighting and 
with reference to the work, so as to avoid bad shadows. 
This permits the use of a minimum wattage in the gen- 
eral lighting and makes it possible to remove most drop 
lamps or local lighting. Drop lamps within control of 

. the workman are frequently burned by him throughout 
the day when no necessity exists. 

So far as possible do all lighting from a general over- 
head system out of the control of individual workmen. 


BiruMINOvuS coal production continued to decrease 
during the week of Nov. 9, dropping to a point below 
that for the corresponding week of either 1916 or 1917. 
The loss in capacity was more than half due to labor 
shortage, although in some districts there was a con- 
siderable car shortage. Decrease in shipments to New 
England was chiefly due to shortage of loading at tide- 
water at Philadelphia and New York. Rail shipments 
were greater than for the preceding week. 
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Method of Synchronizing Electric 


Machines 
By Mark MerrepitH 


NEW method for synchronizing electric machines 
is a development from one already used. It con- 
sists in connecting choke coils in the alternating- 

current leads, bringing the machine to the neighborhoo:! 
of synchronism by an auxiliary machine, and then 
gradually exciting. If the choke coils are suitably de. 
signed, the machine will fall into synchronism after one 
or two oscillations. When this has taken place, the 
choke coils are short-circuited, which gives rise to a con- 
siderable current rush. 

It is also possible to use an induction motor for start- 
ing, with its windings connected in the place of the 
choke coils. This causes the reactance to decrease as the 
machine starts up. Even then considerable rushes occur 
when the induction motor is short-circuited. The react- 
ance of the series choke coils is decreased automatically 
and gradually, to such an extent that practically no cur- 
rent rush takes place when they are short-circuited. A 
further advantage of the method lies in the freedom of 
choice of the type of the auxiliary motor. The reduc- 
tion of the reactance of the choke coils is effected by 
superposing a direct-current field upon the alternating- 
current field. Direct current excitation of the choke 
coils may be drawn from the commutator of the rotary 
converter that is being started up, and the choke coils 
may be inserted either on the primary or on the second- 
ary side of the stepdown transformers. It is only neces- 
sary to use a choke coil in one of the phases in a three- 
phase machine. The direct-current excitations may be 
also derived from any separate source. The choke coil 
may be designed with three limbs, the outer ones carry- 
ing the alternating current windings, and the middle one 
the direct current windings. 


A MAN comes to America, takes out his first papers, 
declares his intention of becoming an American citizen. 
In the course of time he takes out his full citizenship 
papers, pays a few dollars in fees, and in his mind that 
settles it. Maybe it settled his citizenship in his mind— 
but it doesn’t make him a citizen. 

Because a man has a paper telling that he has com- 
plied with the technicalities of citizenship, does not make 
him a good citizen. It is going to cost more than that 
to make your son one. It is going to cost us friendliness 
and a certain amount of personal effort. 

If a man comes into your plant and is ignored or 
sneered at by his fellow workmen who are Americans; 
if he is disputed with the final understanding is a punch 
in the jaw or a curse—those are the things America 
means thereafter to him. Those things are your explana- 
tion of Americanism. A man is more or less than human 
if he doesn’t give as bad as he gets. On the other hand, 
there are few men in this world who are not ready to 
give a nod or a ‘‘hello’’ in return for a nod or a “‘hello.’’ 
Americanism is to the foreigner or newly made citizen 
what you and I make it for him. 
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Specifications for Babbit Bearing 
Metals 


T ITS annual meeting, held at Atlantic City, N. J., 
June 25 to 28, 1918, the American Society for 
Testing Materials, proposed the specifications in- 

dicated in Practical Reference Tables of this issue, for 
babbit bearing metals, designated as grades Nos. 1 to 
12, inclusive. 

The society wisely refrained from recommending 
these formulas for any special purposes, confining them- 
selves to the statement that “‘these specifications cover 
the range of alloys commercially used.’’ 

.It is regrettable that these tables do not also give the 
co-efficients of friction, as this information would have 
been perhaps a useful aid in determining the relative 
values of these 12 bearing metals—especially if tests had 
been made with water lubrication. But the society has 
made a good start and doubtless will give these frictional 
co-efficients at some future time. 

However, the data furnished in these tables is useful 
for purposes of comparison, and the object of this article 
is merely to point out certain facts in connection with 
these figures that may have escaped general notice. 

Many users of babbit, especially those required for 
heavy duty, are careful to specify ‘‘copper hardened’’ 
metals and certain manufacturers of babbit, knowing 
this predilection, boost ‘‘copper hardened’’ products. 
In this connection we call attention to formulas Nos. 3 
and 8. The former is a tin base metal and contains 8%4 
per cent copper, the highest percentage of copper in any 
of these formulas. This composition, under 1000 Ib. 
pressure per square inch, compressed to only 0.0010, or 
one one-thousandth of an inch, and its melting point is 
462.2 deg. F. 

No. 8 is a lead base metal, which contains no copper— 
under pressure of 1000 lb. per square inch compressed 
to only 0.0020, or two one-thousandths of an inch, and 
its melting point is 469 deg. F. 

The difference between these two alloys under 1000 
Ib. pressure per square inch is only one one-thousandth 


of an inch, and the same relative difference between these. 


two metals is maintained at 5000 lb. pressure per square 
inch. 

As to the melting point of these two alloys—the lead 
base metal has the better of it by about 7 deg. F. 

When considering that the tests shown in Table II 
were made by compressing a small cylindrical shaped 
block, and that in actual use a babbit metal would, in 
most cases, be supported by a backing and further 
bolstered by recesses, the difference in sustaining powers 
between a tin base copper hardened metal and a lead 
base metal is practically nil. 

Table II also gives a good illustration of the influ- 
ence of lead in tin alloys, as shown by No. 4. This com- 
position contains but 10 per cent of lead, yet this small 
quantity was enough to reduce the melting point to 365 
deg. F., which is about 5 deg. lower than the fusibility 
of half and half solder. 

Attention is also called to the fact that the compres- 
sive strength of Nos. 10 and 11, which contain neither 
tin nor copper, is equal to that of No. 3 at 1000 lb. pres- 
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sure per square inch, but at the higher pressure the 
No. 3 shows greater sustaining strength, due doubtless 
to its greater malleability, but such high pressures are 
rarely, if ever, used in actual practice. It is rather 
anomalous that alloys Nos. 1 and 2, which contain less 
copper and antimony than No. 3 should show greater 
resistance to pressure. 

The conclusion that can be drawn from the foregoing 
figures is favorable to the use of lead base alloys for 
all bearing purposes except in cases where malleability 
is a prime requisite and paramount to all other considera- 
tions on certain forms of thin loose shell bearings. 

The lead base metal is unquestionably superior anti- 
frictionally to the tin base metals and by reason of that 
quality it wears longer, runs cooler and protects the 
bearing from the injurious effect of frictional heat, and 
it is much cheaper. 

The lead base metal also has an advantage in pouring, 
as the tin base metal with high copper content has to be 
brought to a much higher heat to obtain the proper 
fluidity to obtain a good casting. 

These figures of tests are doubtless dependable, and 
assuming that they are at least approximately correct, 
they unquestionably show the fallacy of using the copper 
hardened tin base metals merely to obtain compressive 
strength and apparently authorities in these matters 
have been taking a good many things for granted. 

The fact that lead base metals are being used suc- 
cessfully under extremely high pressures is evidence that 
their failure in some instances where the tin base metals 
success is doubtless oftentimes due to improper handling 
rather than fault of the metal. 


Bituminous Storage Limit Off 

ALL STORAGE RESTRICTIONS on bituminous coal have 
been removed by the United States Fuel Administra- 
tion in conformity to the action of the War Industries 
Board in canceling its preferential industries list. 
Anthracite coal is not affected, however, by the ruling 
of the Fuel Administration. 

Every industry and every householder in the country 
now may store as much bituminous coal as desired 
or obtainable, as the action of the War Industries Board 
removes the necessity for the Fuel Administration to 
distinguish longer among different classes of industrial 
plants. 

The restrictions just raised provided for the accumu- 
lation by the consumers in the preference classes defined 
by the War Industries Board of reserve stocks of bitu- 
minous coal, in accordance with their location in rela- 
tion to various mine fields and their classification on 
the preference schedule. 

All industries located farthest from distribution 
points, particularly those in New England and in the 
Northwest and found not only to be well stocked, in 
accordance with Fuel Administration specifications, but 
in many cases have surpluses above those amounts. 


THE STEAM-ENGINE indicator, the Orsat, draft gage 
and the thermometer are the small arms of the industrial 
army. Are you armed and are you fighting? 
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Economic Conditions After the War 


By TxHeEopore Haicut 


OW THAT the war is over we all hope, it certainly 
N is about time to consider economic conditions from 
every angle that they may confront us, as we go 

back to the normal state of peaceful endeavor. 

The extreme and one of the most common views, is 
that the return of our Overseas Force will overflow the 
labor market and probably precipitate a crisis, the other 
opinion holding that the reconstruction work on hand 
must cause a boom. It certainly is not healthy to await 
our fate unprepared, but rather we should try to protect 
our economic structure and therefore our prosperity, 
and individual comfort, against the possible shock of re- 
adjustment and how such protection is possible. As 
with every cause there is an effect, let us take careful 
judgment of the two above conditions. 

In the first place, we all know that it has taken many 
months to transport our force across the Atlantic and 
in my opinion it will take longer to bring them back, 
for the simple reason that we have used every ship that 
could be begged, borrowed or possibly impressed into 
service, and with the fullest help of our Allies who 
realized that on their efforts depended their salvation. 
But when peace is finally declared will they have any 
incentive to rush our troops back? Well, not exactly. 

When the history of this war is closed with a success- 
ful Allied peace, the ink will not have dried before the 
commercial plans will start working and our best bet in 
getting the boys back other than in our own ships seems 
to be the enormous amount of raw material required to 
start their commercial campaign, a considerable quantity 
of which must come from America; and our troops will 
be paying ballast for the one-way trip. Then again there 
is a considerable amount of police duty for the Allied 
armies while the terms of peace are being carried out; 
possibly territory to be occupied until the guarantees 
have been consummated, and probably the colossal job of 
straightening out the Russian situation. All of which 
brings in a time element which will materially affect the 
way the fighters and war workers are absorbed by the 
labor market. 

Such delays as will occur between the day of peace 
and the last transport’s start on its final homeward jour- 
ney will give much money to France and Belgium, for 
our boys are good spenders. Besides which a consider- 
able amount of material is purchased abroad for troop 
maintenance, which expenditure will do much towards 
getting the stricken section of France and Belgium on 
its feet, and may even result in absorbing some of our 
man power on reconstruction work in the desolated re- 
gions, the coal mining section of Laon, or the iron mines 
from Verdun to Metz, railroads, bridge construction, etc. 

This war, like*others, has resulted in a decrease in the 
production of consumable goods and an increase in their 
consumption which, along with the ever-increasing pur- 
chasing power and the employment of millions of men 
and women on war work at rising wages, in part has 
resulted in the abnormal price conditions. Fundament- 
ally it is immaterial whether we hold the existence of 
inflation combined with the disruption between service 
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and production or whether we hold the manner in whic); 
the purchasing power has been created, to be the criterion 
by which the degree of inflation is measured: The cou- 
dition itself is now well recognized and while our produv- 
tion has been enormous and highly satisfactory for th 
speedy prosecution of the war, yet we have sacrificed 
efficiency for speed; we must rebuild our commercial 
enterprises for commercial competition and go through 
the process of deflation without causing disorganization 
or panic. 

To cope with the impending situation it will be neces- 
sary to get in balance, not allowing a crisis to suppress 
the ‘‘demand’’ but by using our full efforts toward in- 
creasing the ‘‘supply’’ by methods of higher efficiency 
wherein each man or woman is able truly to earn: the 
higher wage and that on a commercially competitive 
basis, and in some eases building up a stock of goods to 
meet the immediate demands when embargoes are re- 
moved and transportation facilities restored before 
foreign competition is renewed in full force. 

This, combined with the probable time element previ- 
ously referred to, will tend to control the labor market 
for a considerable period after peace is declared. 

In addition to corporation and privately-owned enter- 
prises much labor should be absorbed in public works, 
roads, and the building trades, which have been held up 
for some time, so as not to interfere with war work. The 
shipbuilding campaign must continue for several years 
if America is to have the merchant marine which most 
of us expect, not to mention the war losses to shipping 
which must be replaced. 

Government expenditures will not and cannot be re- 
duced to a peace basis for probably 5 yr. or more, and 
it will be necessary for the Government to raise money 
through loans and taxes in excess of the usual peace re- 
quirements for that period. Certainly all Americans 
can do most by proceeding with an optimistic view, re- 
membering that the reconstruction period which will be 
required before we feel foreign competition will take 
many months and then on a re-arranged schedule which 
will be largely governed and affected by the political 
and geographic division of Europe when the matters of 
territorial division have been settled. 


C. H. Huston, president of the Tennessee River Im- 
provement Association, recently returned to Chattanooga 
from Mussell Shoals, bringing with him the cheering 
news that Maj. Watts, engineer in charge, has been 
instructed to resume work on the big power dams de- 
signed to be built there in connection with the nitrate 
plants, and work on which was suspended several months 
ago. The work is to be resumed just as soon as Maj. 
Watts can organize his forces. The first needful work 
will be the construction of cantonments for housing 
the workers on the dam project. 


On NoveMBeER 9 the Engineers’ Blue Room Club, of 
New York City, held a social meeting, at which 425 
were present. Entertainment was furnished by the fol- 
lowing artists: Rollo Hudson, Frank Martin, James 
Donnelly, Jack Armour, Bob Jones, Dan Harvey, Billy 
Murray and Wells Deveau. 








Dee 


Inst 
frol 
ri ee 
pro 


anc 
the 


pip 
tud 
the 





1918 


vhic! 
erlon 

COLn- 
duc. 
r the 
ficed 
relal 
ug 
ition 


2Ces- 
TESS 
Pan 
ney 
‘the 
tive 
Ss to 

re- 
‘ore 


aVj- 
ket 


er- 
ks, 
up 
‘he 
Ars 
ost 
ng 


"e- 
ad 
ey 
- 
ns 
e- 
De 
ce 
h 
a] 
yf 


cll ee 





PI 





December 15, 1918 


GOWER PLANT — . 
ENGINEERING 999 


Conservation of Heat Losses from Pipes and Boilers’ 


Hear Losses rroM Bare SurFAces, INSULATED SuRFACES CALCULATION oF Heat Losses ‘THROUGH 
CovERINGS, Errect oF AIR CURRENTS, PERMANENCY OF INSULATING QUALITIES OF COVERINGS, 


OPERATING EXPENSES Dur to Heat Losses, SELECTION OF COVERINGS. 


HE data contained in the paper are a part of the 

results obtained in an investigation conducted for 

the Magnesia Association of America by the Mellon 
Institute of Industrial Research. The assistance received 
from the association and from the Administrative Staff 
of the Institute has materially aided in the successful 
progress of the investigation, and credit is also due to 
G. F. Gray, who was originally in charge of the work, 
and to R. H. Heilman, who has assisted in securing 
the data. 

It is generally recognized that the losses from bare 
pipes and boilers are considerable, but the real magni- 
tude of these losses is little appreciated. The fact that 
the loss from 1000 sq. ft. of exposed surface at 100 lb. 
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FIG. 1. HEAT LOSS FROM BARE PIPE 


per sq. in. steam pressure amounts to over 300 tons of 
coal annually is sufficient justification for serious con- 
sideration of the subject. 


Heat Losses FROM BARE SURFACES 


In a stupy of the conservation of losses, the first 
important fact to be considered is the actual value of 
the losses from bare surfaces. It is often considered 
that the loss from -any bare surface is 3, B.t.u. per 
sq. ft. per hr. per deg. F. temperature difference be- 
tween the surface and the surrounding air. While 
this value is correct for some special cases, it is by 
no means generally so. The size of pipe and the tem- 
perature difference have an important effect on the value 
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of this constant. The curves of Fig. 1 show the applica- 
tion of Paulding’s theory to horizontal pipes. The solid 
curves indicate Paulding’s values, while the dotted 
curves and the points give the results of various experi- 
mental tests. ‘The chart shows that the constant may 
vary from 50 per cent below 3 B.t.u. per sq. ft. per hr. 
per deg. F. to values far above it. 
Heat Loss rrom INSULATED PIPES 
THE NEXT important point in a consideration of the 
conservation of heat losses is the value of the loss after 
the pipes are insulated. Figure 2 gives a comparison 
of the losses from bare pipe with the losses through 
coverings 1 in., 2 in., and 3 in. thick. The contrast 
is very striking. The efficiency increases with the tem- 
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FIG. 2. HEAT LOSSES FROM 3-IN. PIPE WITH 85 PER CENT 
MAGNESIA COVERING 


temperature as the loss from bare pipe increases much 
more rapidly in proportion than the loss from covered 
pipe. 
CALCULATION OF Herat Losses THROUGH COVERINGS 

THE THEORETICAL calculation of losses through cov- 
erings on flat surfaces is quite simple, but the problem 
of curved surfaces is much more difficult. In this case 
the effect of the increased cross-section and surface area 
must be taken into account. Since the conductance is 
directly proportional to the cross-sectional area and 
inversely proportional to the length of the path, it can 
be shown that the increment of heat loss is: 

6.2832 K (T, — T.) 
a (1) 
Re 








loge 
R, 



































1000 


where H = heat loss in B.t.u. per hr. per ft. length of 
covering 

T, = temperature of surface of pipe in deg. F. 
T,— temperature of surface of insulation in 
deg. F. : 

, = radius of pipe in inches 

2 == outer radius of insulation in inches 

= conductivity of the insulating material in 

B.t.u. per sq. ft. of cross-section per in. 
thickness per deg. F temperature differ- 
ence per hr. 

The loss through any pipe covering can be worked 
out by the use of this equation provided the value of 
K is known. K varies with the temperature and must 
be obtained from an experimental curve giving the 
value at different temperature differences above room 
temperature. The curve for K which was obtained 
during this research is given in Fig. 3. This curve 
takes into account only the conduction through the mate- 
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FIG. 3. 


rial as it is based on temperature measurements at 
the inner and outer surfaces of the insulating material 
and not on the temperature at the outer surface of the 
canvas covering or in the air. 

In Fig. 4 is given a curve showing this relation for 
the canvas covering as ordinarily used for this purpose. 
This curve was developed by L. B. MeMillan at the 
University of Wisconsin and has been checked during 
this investigation. To use Formula (1) for a pipe 
covering in still air, an estimate of the heat loss per 
square foot of the outer surface of the canvas cover- 
ing must first be made. From the curve of Fig. 4 
an estimate of the temperature beneath can then be 
made. Knowing this temperature and the temperature 


of the pipe, the term (T,—T,) of the formula is 
determined and the loss calculated. If this checks fairly 
well with the estimate of the loss.from the outer sur- 
face, the calculation can be considered to give the proper 
value for heat lost. 


If not, the estimated loss from 
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the outer surface must be changed according to th: 

indication of the calculation and the calculations re- 

peated until the estimated and calculated losses check. 
In ease it is desired to compute the loss per squar: 

foot of pipe surface instead of per lineal foot of cover- 

ing, the formula becomes: 

K (T, aie T,) 
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H = 





R, loge 

R, R, 
Table I gives the value of the terms R, loge } 

R, 
The physical meaning of the figures in this table is the 
equivalent thickness on a flat surface of the given thick- 
ness on the given size of pipe. For example, a 3-in.- 
thick covering on a 3-in. pipe is equivalent to a covering 

1.75 in. thick on a flat surface. 

An investigation was made to determine the distri- 
bution of temperature about a covering in still air, 
which shows that no considerable error is made by assum- 





TABLE I. EQUIVALENT THICKNESS ON A FLAT SURFACE OF 
VARIOUS THICKNESS COVERINGS ON DIFFERENT- 
SIZED PIPES 














Thickness of Covering, In. ° 
Pipe 
Size, In. 
1 2 3 4 5 

3% 0.560 0.823 0.897 1.130 1 240 
1% 0.679 1.073 1.350 1.570 1.740 
3 0.790 1.332 1.750 2.080 3.360 
6 0.878 1.565 2.135 2.620 , 3.040 
12 0:925 1.740 2.460 3.080 3.680 
24 0.960 1.843 2.680 3.400 4.150 


























ing equal temperature distribution at the surface of 
the insulation in making the calculations. 

Some tests have been made and others are now 
in progress to determine the effect of wind velocity on 
the losses from bare and covered pipes. The apparatus 
used to determine this effect consisted of a 35-in. Stur- 
tevant blower driven by an 8-hp. direct-current motor 
which furnished a blast of air for a wide tunnel. The 
apparatus used for testing pipe coverings was arranged 
inside of the tunnel so that the axis of the pipe coincided 
with the axis of the tunnel. This caused the air to 
travel parallel to the axis of the pipe and gave a con- 
dition similar to that encountered in locomotive practice. 

The first test was made with a 3-in. thick magnesia 
covering on the test pipe, a temperature difference of 
460 deg. F. between the pipe and the wind and a wind 
velocity of 30 m.p.hr. Under this condition the loss 
was 0.430 B.t.u. per sq. ft. of pipe surface per deg. F. 
temperature difference per hr. Under normal conditions 
of still air, the loss was 0.302 B.t.u. This shows an 
increase of about 40 per cent due to the wind velocity. 

The curve of Fig. 4 shows the temperature beneath 
the canvas for any condition of loss in still air. When 
calculations are being made for exposed pipes, the loss 
should be caleulated both by use of this curve as ex- 
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plained before and by using the temperature of the pipe 
and the temperature of the air for T, and T,. By com- 
paring the loss in still air and the maximum loss which 
may be caused by wind, an idea of the probable increase 
due to exposure can be obtained and extra thick insula- 
tion applied accordingly. 

The last important point in considering pipe cover- 
ings is the permanency of their insulation value. In the 
ease of a 1-in. thick eovering which had been in service 
at the Armour Glue Works in Chicago for 8 yr., the 
conductivity was found to be slightly lower than the 
average of the new 1-in. coverings tested, showing that 
no deterioration in service had taken place. Several 
sections were obtained which had been saturated with 
oil. Tests on these showed much lower insulation values 
than new coverings. The damage was permanent and 
shows that care should be used to protect coverings from 
oil while in service. 

In most cases the result desired is the maximum 
net saving of money for any given condition. If the 
covering cost were nothing, the proper thickness would 
be limited only by the requirements of space available, 
as each increased thickness would result in some slight 
increased saving in heat. In a practical case where 
the covering has a finite cost, a point is soon reached 
where the increased cost of the covering would be 
greater than the additional saving in heat effected. 
After considerable investigation, it was decided that 20 
per cent of the list price of the covering would be 





Temperature Difference, Deg Fahr 


Q 360 
Heat Loes- Btu. per Sq. Ft. of Covering pertour. 
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FACE OF CANVAS COVERING AND ROOM FOR 
DIFFERENT HEAT LOSSES 


FIG. 4. 


allowed as the cost of application, and 13 per cent of 
the total cost as the annual charges (6 per cent interest, 
5 per cent depreciation and 2 per cent insurance and 
miscellaneous). 


OPERATING EXPENSES Dur To Heat LOSSES 


THE OTHER cost to be charged to the operating ex- 
penses of the covering-is the value of the heat losses 
through the different thicknesses of coverings. 
assumptions used in making this conversion were that 
the cost of coal is 75 per cent of the cost of steam, that 
1 lb. of coal as burned will evaporate 7 lb. of water from 
and at 212 deg. F., and that each pound of steam con- 
tains 1000 B.t.u. above the feed water temperature. 

By combining the fixed cost and the heat losses per 
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square foot per year, the total operating expenses were 
obtained. Once these are obtained, it is simply a matter 
of picking that thickness which gives the minimum an- 
nual operating expenses to obtain the proper covering 
to use. It is evident that the thickness which gives the 
minimum operating expense also gives the maximum net 
saving, as the loss from bare pipe is a constant under 
given conditions and the net saving is the difference 








TABLE II. COAL SAVED BY 85 PER CENT MAGNESIA COVERING 
1 IN. THICK 

200 

‘ Lb. 

Satu- | Satu- | Satu- |} Satu-] Satu- | Satu-| Pres- 

rated | rated | rated | rated | rated | rated | sure 

Steam Pressure 5 10 50 100 | 150 | 200 | with 

Lb. Lb. Lb. Lb. Lb. Lb. 100 

Deg. 

Super- 


heat 











Steam temperature, deg. fahr.| 228 | 240} 298] 338] 366 388 | 488 
B.t.u. loss per hr. per sq. ft. 
op See 367 409 625 802 937 | 1058 | 1735 
B.t.u. loss per hr. per sq. ft. of 
pipe covered with 85 per 
cent magnesia............ 69 76 105 126 142 153 210 
B.t.u. saved per hr. per sq. ft. i 
by covering pipe with 85 
per cent magnesia........ 298 333 510 676 795 905 | 1525 
Tons (2240 lb.) coal saved per 
10,000 sq. ft. per year of 
8760 hr. by pipe covered 
with 85 per cent magnesia.| 1190 | 1330 | 2080 | 2700 | 3180 | 3620 | 5650 
Cars of coal saved per year, . 
as above, at 40 tons per car 30 36 52 68 80 90 140 
































Coal efficiency taken at 14,000 B.t.u. per lb. with boiler efficiency at 70 per 
cent. 


between the operating expense and the loss from bare 
pipe.* 

The saving in coal tonnage and car capacity accom- 
plished by applying 1 in. thick coverings to 3-in. pipe is 
shown in Table II. 


THERE Is every indication that Liberty Loan Bonds, 
issued during the war, will greatly rise in value. In 
1888 a $100 United States bond, bearing 4 per cent inter- 
est, sold in the open market for $130. In 1901 it brought 
more than $139. The most conservative will agree that 
Liberty Bonds are sure to go above par in value, now 
that the Allies have brought the war to a victorious 
end. 

The shrewd and unscrupulous, the birds of prey 
in finance, realize the worth of Liberty Bonds, and are 
using every effort to secure them from those who are 
uninformed in financial matters. Their favorite method 
is to offer stock in wildeat companies—stock that is 
absolutely valueless—in exchange for Liberty Bonds. 
Some of these get-rich-quick schemers offer to lend their 
prospective victims money, wherewith to buy the gold- 
brick stock, taking Liberty Bonds as security. This, of 
course, is only a thinly disguised attempt to obtain 
Liberty Bonds for worthless stock. ~ 


* Tables and charts of proper thickness as given by the author in 
his paper were published in the Reference Tables of the September 15 
issue of Power Plant Engineering.—Editor. 
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Industrial Power Problems* 


RELATIVE IMPORTANCE OF RELIABILITY AND Cost OF Power; CoNDITIONS AFFECT- 


ING RELIABILITY; COMMON SITUATIONS 


HE two principal sources of power for industrial 

purposes at this time are steam and water-power 

plants owned and operated by the industry, the 
so-called isolated plant; or the purchased electric current 
from the public-service power companies, the so-called 
central plant or system. 

The principal points which must be considered when 
provisions for a power supply for an industrial plant are 
to be made are reliability and cost. The relative im- 
portance of these two items is in the order stated and 
for many plants the last item is comparatively unim- 
portant. 

Conservation of fuel, which until recently received 
consideration only as a part of the cost of power, is now 
an important factor from a standpoint of reliability also. 
Within the last year it has become apparent that the 
important thing is to have power, no matter from what 
source; and within very wide limits, no matter at what 
cost. 


RELIABILITY 


THE PROPORTIONATE cost of power to the total cost of 
the commodity produced for sale in most industrial 
plants is below 5 per cent; and, as already stated, relia- 
bility is of much greater importance than cost when 
considering the supply of power for such plants. An 
analysis of any power situation should therefore first 
consider the relative reliability of the various sources 
of power. 

When considering reliability, our first thought is 
generally related to shutdowns. The loss due to com- 
plete failure of power supply, when translated into 
dollars per hour or other time interval, is one of the 
uncertain quantities which makes the question of relia- 
bility so difficult of solution. This loss is subject to 
determination if we make certain assumptions. For 
instance, if we have a plant that operates continuously, 
the loss due to a shutdown can be directly calculated 
in terms of average profit, plus idle labor cost, plus 
spoiled stock in process, plus fixed charges. As most 
plants do not operate continuously, the time lost during 
shutdowns can generally be made up, at least to some 
extent, and the loss may be reduced to the cost of labor 
only if the nature of the industry is such that stock in 
process will not spoil. 


RELATIVE RELIABILITY 


RELATIVE RELIABILITY is also somewhat indeterminate, 
but there are certain factors which have an important 
bearing on the subject. Ignoring the question of short- 
age of fuel, which it is hoped is only a temporary prob- 
lem, and assuming equal reliability of plant, steam 
power is more reliable than water power, excepting 





*Abstract of paper presented at the annual meeting of the American 
Society of Mechanical Engineers. 
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certain noteworthy cases. The chief sources of unrelia. 
bility of water powers are variability of steam flow, ice 
troubles and floods. In most cases water power must be 
supplemented to some extent by auxiliary steam or other 
source of power to make it equally as reliable as steam 
power alone. 

Relative reliability as between the power obtained 
from the isolated plant and that obtained from a central 
plant or system depends upon the following principal 
factors: (1) Size of plant; (2) reserve capacity; (3) 
quality ; (4) transmission. 

Size or Puant. Unless the central plant is several 
times the size of an isolated plant of 500 kw. or greater 
capacity, it would be unusual to obtain greater relia- 
bility because of the factors which are generally con- 
sidered as having a tendency to promote reliability 
merely on account of size. Such factors are—design, 
quality of supervision, equipment, location, ete. 

The average 1000-kw. isolated plant does not receive 
the attention in design, supervision, ete., that the average 
10,000-kw. plant receives, but it would be a mistake to 
assume from this that all small plants are poorly de- 
signed or supervised or that there are no 10,000-kw. 
plants which are not poorly designed or supervised. 

Reserve Capacity. An isolated plant can be said 
to be thoroughly reliable if it has an installation such 
that any one unit, as, for instance, prime mover, boiler, 
pump, ete., can be idle and the plant still carry the 
entire load. Such a plant might consist of two complete 
power units, each capable of carrying the entire load, 
and a spare boiler, or three power units, any two of 
which could carry the entire load if operated at some 
overload, and a spare boiler. 

A central plant to have equal reliability as to reserve 
capacity must be able to carry its peak load at some 
overload on about 75 per cent of its rated capacity, 
depending to some extent on the number and size of 
units installed. If the isolated plant operates only 
nine or ten hours a day and is usually shut down over 
Sunday, it can get along with less reserve capacity than 
the central plant operating continuously, as there are 
more opportunities to make extensive examinations and 
repairs. 

QuaLity. When speaking of quality of power, we 
refer to those characteristics which affect the speed and 
efficiency of the motors, such as speed variation and 
voltagé regulation. These characteristics of power also 
affect both the quality and quantity of the product of 
many industries. 

Speed variation is apt to be less in the average 
central plant, due to the larger amount of connected load 
and its diversity. Motors which are large compared with 
the total load and which carry a variable load are a 
source of poor-speed regulation, whether connected to 
the isolated or central plant. Better voltage regulation 


oF Power SUPPLY. 
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is usually obtained from the isolated plant because of 
the absence of transmission lines. 

TRANSMISSION. The one great weakness of central- 
plant power service is the necessary transmission. Even 
if the transmission is of the best and thoroughly pro- 
tected by placing it in underground conduits or other- 
wise, it is always a source of possible trouble with which 
the isloated plant does not have to contend. 

Under favorable conditions, this element of unrelia- 
bility may be almost negligible, but more often, especially 
with long overhead transmission, it is the greatest source 
of shutdowns and poor voltage regulation in the present 
state of the art of power generation and use. It affects 
those industries most which are liable to have stock in 
process spoiled, due to shutdowns, or which produce a 
poorer grade of material on account of non-uniformity. 


SITUATIONS 


Ir 1s POSSIBLE to define a number of fairly common 
situations of power supply for industrial plants and to 
determine certain limits that it is well to keep in mind 
when making a comparison in which reliability, cost, 
conservation and policy are all considered. 

An attempt is then made in the complete paper to 
outline a few such situations and in doing so only de- 
mands of power of 500 kw. or more are considered and 
these entirely in the form of electrical energy. The 
situations are as follows: 

Situation A. An industrial plant which has no water 
power and no demand for exhaust steam or hot water. 

Situation B. An industrial plant which has a water 
power of ample capacity to carry the entire load a por- 
tion of the time but must have auxiliary power in some 
form during lowwater periods and has no use for exhaust 
steam or hot water. 

Situation C. An industrial plant which has a small 
water power, of insufficient capacity to carry the entire 
load at any time, and has no use for either exhaust steam 
or hot water. 

Situation D. An industrial plant which requires 
all or more than all of the heat which can be made 
available from a steam-power plant in the form of either 
low-pressure steam or hot water or both. 

Situation E. An industrial plant which can use only 
a portion of the heat which could be made available if 
all power required were made by a steam-power plant. 

Situation F. An industrial plant which has a water 
power of ample capacity to carry the entire load a 
portion of the time, but must have auxiliary power in 
some form during low-water periods and could use all 
heat which would be available from a steam-power plant. 

Situation G. An industrial plant which has a water 
power of ample capacity to carry the entire load a por- 
tion of the time, but must have auxiliary power in some 
form during low-water periods and could use only a 
portion of the heat which would be available from a 
steam-power plant. 

Situation H. An industrial plant which has a small 
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water power, of insufficient capacity to carry the entire 
load at any time, and which would have use for all heat 
made available by a steam-power plant at al] times. 


CONCLUSIONS 


RELIABILITY of power supply is of much greater im- 
portance to the average industry than the cost of power. 
If the cost of power were doubled, it would be hardly 
noticed on the balance sheet of many industries, but 
shutdowns and speed drop or variation of speed may 
make a decided difference. 

Cost and reliability being nearly equal, it would 
ordinarily be policy to purchase power where available. 
If the central plant from which the power is purchased 
is relatively large and has a fair load factor, this would 
tend toward fuel conservation. 

Where an industry requires considerable heat for 
manufacturing and heating purposes, power can gener- 
ally be made cheaper than it can be purchased, and fuel 
would also be saved by making rather than purchasing 
power in such a ease. 

Water power owned by an industry in many cases 
bears the same relation ‘to it as does purchased power. 
If it is located at the industry it is often a form of 
reliability insurance to maintain a water power, even if 
there is no apparent saving due to its use. 

Water powers that save coal should be maintained in 
any case, and there is a splendid opportunity to save 
fuel by re-development of inefficient water powers. 

There exists a field for fuel conservation and financial 
gain for both central plant and industry, in the possi- 
bility of isolated-plant operation by the former. 

In the case of water powers owned by industries 
running only eight to nine hours a day, the saving is 
of decided importance. 

Under certain conditions the saving which would re- 
sult from central-plan operation of isolated steam plants 
is also considerable. 


Suggestions for Safety 


Sarery of the workers in a plant is an important part 
of the responsibility of any executive, be he manager 
or engineer. The following suggestions of the Bureau of 
Safety of Chicago are worthy of careful attention. 

In making an inspection, the important question is-— 
Can an accident occur? Not—Has an accident occurred ? 

Inspect out-of-the-way places. Accidents frequently 
occur where it has been said, ‘‘No one ever goes.’’ 

Look not only for places where new guards are re- 
quired, but see that old guards are being used. A guard 
out of place is no guard. 

See that the suggestions for safe practices which were 
made and approved at the last Safety Meeting are being 
put into practice. 

Make notes on all unsafe conditions and practices in 
plants, in yards, on the lines, in cars or barns and along 
trackway, to discuss at next meeting. 

When you have completed the inspection, check up 
and see if you have forgotten anything. 
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Fuel Administration Helps 


INCE the publication of the December 1 issue, the 
S following letters have been sent to all power plants 

in the state of Illinois by Joseph Harrington, 
Administrative Engineer. These are in the series of 
weekly letters being prepared and distributed as part of 
the work of the Fuel Administration in aiding power 
plant owners and engineers to increase the efficiency 
of their plants: 


GENERAL LETTER NO. 5 
RapiAtion Losses From SteEAM HEATED SURFACES 


By stEAM heated surfaces we mean drums or shells 
of boilers and steam piping such as boiler feed lines, hot 
water returns and the like. ‘ 

This is one of the most easily accounted for losses 
in the power plant, and it is one for which no excuse 
ean be given. The cost of covering steam pipe is so 
quickly made up by the saving which results therefrom, 
that uncovered piping or parts of the boiler should not 
be tolerated for a single day. 

To give you an idea of what it means to have uncov- 
ered steam and hot water piping, a table is given here- 
with. All you have to do, to find out how much coal 
you are wasting is to determine the steam pressure or 
hot water temperature measure the amount of uncovered 
surface and multiply the square feet of uncovered sur- 
face by the figure in column 5 which corresponds to the 
steam pressure. For example, when the: steam gage 
shows 100 Ib. pressure there is a waste of 718 lb of coal 
per year for every square foot of exposed pipe. 

There are a number of excellent materials readily 
obtainable for covering steam piping and boiler drums. 
Will you please, therefore, without delay make a detailed 
examination of your piping, list the various sizes and 
lengths of exposed pipe, and place the order at once 
for the necessary covering. I will ask you, also, to write 
a letter to me, with a copy to your district chairman, 
within one week of the receipt of this letter, stating 
whether you have taken the necessary steps for the cov- 
ering of your piping, and advise me when the piping 
will be covered, if it is not now. 

A table of approximate cost of magnesia covering is 
given for your convenience in figuring the probable cost 
of your work. The cost of this work is the initial cost 
only, because pipe covering will remain in place indefi- 
nitely, unless it is deliberately destroyed. Here we have 
the means of a direct and inexpensive economy which I 
know you will not fail to avail yourself of. 


GENERAL LETTER NO. 6 
BorER SCALE PREVENTION 


THE IMPORTANCE Of this subject can be appreciated 
better when you realize that no boiler is without scale 
and that all scale results in fuel loss. Exceptions to this 
rule are so few as to be negligible. 

The very fact that you have to use a tube cleaner 
or turbine is sufficient evidence to prove that you have 
scale. It makes no difference whether you turbine your 


boilers once a week or once a year, the average thick ess 
of scale is equal to one-half the thickness at the tim» of 
removal. Another thing you must not overlook, and ‘hat 
is that the only proper place to remove the scale form. 
ing elements is before the water enters the boiler; and 
another equally important fact, that this is a perfectly 
possible and economical thing to do. 


Very careful and extensive experimentation in this: 


matter was conducted by Prof. Schmidt, at the Uni. 


RADIATION LOSSES 


4 square foot of ordinary bare pipe will radiate approxi- 
mately 3 B.t.u. per square foot per hour per degree difference 
between the temperature of the pipe and the outside or room 
temperature. A properly covered pipe, however, radiates only 
about 3 B.t.u. per square foot per hour. A convenient table 
giving the lengths of pipe of various sizes per square foot of 

_ outside surface follows: 
















































































TABLE A 
Length of Length of 
Pipe size pipe in ft. pipe in in. 
diameter per sq.ft. of per sq.ft.o° 
inches external external 
* surface. surface. 
1 2.9 34-13/16 
2 1.6 19-7/32 
3 1.0 12 
“4 0.84 10-3/32 
5 0.68 8-3/16 
6 0.57 6-27/32 
8 0.44 5-9 /32 
10 M 0.35 4-7/32 
TABLE B 
ORDINARY STEAM TEMPERATURES 
Temperature of Surrounding Air 70 Deg. F. 
2 2 3 4& 5 6 
Dif.Bet. Waste of Sq. Ft. 
Steam Steam temp. of | Loss per | coal in of bare 
Pressure Temp. steam & | sq. ft. 1b. per surface 
(Gage) |(Deg.F.) | surround- | per hr. | sq. ft. wasting 
ing air | B.t.u. per year |1 ton coal 
(Deg.F.) per year 
0 212 142 334 293 6.82 
10 240 170 425 372 5.38 
25 267 197 622.5 458 4.37 
50 298 228 644 564 3.55 
75 320 250 737.5 646 3.10 
100 338 268 820 718 2.79 
150 ‘366 296 960 840 2.38 
200 388 318 1079 945 2.12 
250 406 336 1184 1036 1.93 
TEMPERATURES LOWER THAN 212 DEG. F. 
1 2 3 4 5 
Sq. Ft. 
: Dif. Bet. Waste of of bare 
Water water temp. Heat loss coal in surface 
Temp. & surround- per sq.ft. 1b. per wasting 
(Deg.F.) ing air per hour sq. ft. 1 ton coal 
(Deg.F.) (2... ts 0,) per year per year 
100 30 56.6 49.6 40.3 
120 50 97.5 85.4 23.4 
140 70 142.0 124.3 16.1 
160 90 190.0 166.3 12.03 
180 110 242.0 212.0 9.44 
200 130 298.5 261.5 7.65 
PRICES OF MAGNESIA PIPE COVERINGS 
For conveniently estimating cost of work 
1 2 4 5 
Thickness | Price per Price per 
Inside dia | standard lineal ft. Thickness of | lineal ft 
of pipe covering, canvas covering, canvas 
inches. inches. jacketed. inches jacketed. 
1 7/8 0.27 1-1/2 0.52 
2 1-1/32 0.36 1-1/2 0.64 
3 1-1/32 0.45 1-1/2 0.76 
4 1-1/8 0.60 1-1/2 0.88 
5 1-1/8 0.70 1-1/2 1.00 
6 1-1/8 0.80 1-1/2 1.10 
8 1-1/4 1.10 1-1/2 1.35 
10 1-1/4 1.30 1-1/2 1.65 
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versity of Illinois and the following table is based on one right condition, and this is perfect cleanliness. If 
the results of his researches: you think that there is an objection to properly softening 

your boiler feed water in advance of pumping it into the 
thick negg TABLE A boilers due to the cost of installation, look over the second 

» time of : Loss of table above and figure out what it costs you now per 

and that | Character Thickness, oe Efficiency, year with your present water and its consequent scale. 

le form. | of Seale ~ Composition Per Cent You will find that in all probability the cost of proper 
ler; and | Hard 1/50 Mostly carbonate 5.4 water treatment would be paid for inside of two years, 
erfectly | Soft 1/32 Mostly carbonate 7.2 including the cost of operation. Water as pure as Lake 
Hard 1/32 Mostly carbonate 8.5 Michigan water comes in this class. 
in this-} Soft 1/25 Mostly carbonate 8.0 In conclusion, remember that it is possible so to 
he Uni. | Hard 1/25 Mostly sulphate 9.3 purify your water that no scale will form in your 
Hard 1/20 Mostly sulphate 11.1 boilers. 
Soft 1/16 Mostly sulphate 10.8 Will you please, therefore, start immediate investi- 
prox Soft 1/16 Mostly carbonate 11.0 gation as to the matters considered above? 

-— Soft 1/16 Mostly carbonate 12.4 

ol Hard 1/16 Mostly carbonate 12.6 GENERAL LETTER NO. 7 

ot of Soft 1/11 Mostly carbonate 15.0 Borer Room ReEcorps 
Hard 1/9 Mostly sulphate 15.9 BEFORE CONSIDERING some of the other matters so 

— Do not content yourself with the thought that you are necessary to boiler room efficiency, I want to have each 

a having no trouble with scale. You can only have no and every reader of this letter make preparations at 

ene trouble when you have no scale. Why wait until you once for a proper accounting in his boiler room. 

a have bagged your boiler, burned out tubes or wasted You can no more analyze your boiler room situation 

7/32 a lot of coal before taking action in this matter? Im- without appropriate records than your auditor can ana- 

5/32 press upon your memory the fact that the first thin lyze your production costs without a proper set of books. 








layer of seale is the most injurious. Stated somewhat 
more scientifically, the rule is that the insulating effect 
varies as the square root of its thickness. To illustrate, 
the insulating effect of scale of thicknesses 4, 9 and 16 
is 2, 3 and 4. Seale of the thickness of 4 insulate 2, 
while it requires a thickness of 16 to insulate 4, or four 
times as much scale to produce twice the insulating 
effect. 

To give this matter point and talk in terms of coal 
the following table is given: 


Practically all large power plants have some record sys- 
tem, but the vast majority do not; and in order to aid 
those of you who do not now have some such record, 
I have caused to be published in the Oct. 1 issue of 
Power Plant Engineering a form which will be suitable 
in practically all cases. These can be secured from this 
publication, whose address is 537 S. Dearborn St., 
Chicago, Il. 

If you will faithfully fill out the columns in these 
forms I will at a later date, analyze each and every col- 
umn and show just how it affects your efficiency. Not 


: Taste B only will it enable you as plant manager to find out 
Average Thickness Coal Wasted from your costs, but it will enable you to analyze the results 
of Scale, In. Every Ton Fired, Lb. and determine where the losses are. You will then have 
1/50 100 a means of plugging up the leaks and fattening your 
1/32 140 pocket book. 
1/25 180 For those of you who are operating engineers, it will 
1/20 200 be the means of enabling you to keep tab on your plant 
t. 1/16 220 conditions, and will shortly put you in possession of facts 
se 1/11 300 that will cause you’to be proud of your record. 
sed 1/9 320 Pride in your profession is an incentive which is suffi- 








The use of boiler compounds is unquestionably better 
than no treatment at all; but it séldom, if ever, accom- 
plishes real satisfactory results. If the compound is a 
chemical and reacts with the scale forming material in 
the water, it can only change this material to something 
else which is commonly known as sludge. When this 
occurs, the sludge is deposited on the boiler heating sur- 
faces as a soft mud-like substance which is not scale, but 
which has an insulating effect and which, if excessive, 
may actually result in burning the plates of the boiler. 
To avoid its becoming excessive, the boiler is blown down 
frequently, which is a direct loss of heat and waste 
of coal. 

You will observe from the foregoing that the writer 
takes no middle ground in this matter. There is only 





cient for the engineers of Illinois. Let us get together 
and develop conditions which will make Illinois a leader 
among the states of the Union. 


SPECIAL LETTER 


THE REMOVAL OF SOOT DEPOSITS FROM STEAM BOILERS AND 
HOUSE-HEATING FURNACES 


THE PECULIAR situation in the State of Illinois, aris- 
ing from the accumulation of soot in household furnaces, 
induces me to include in this letter reference to this 
type of furnace. The cleaning of the heating surface 
in this type of boiler may be accomplished in exactly 
the same manner as in the case of a large power plant 
boiler, so that one communication will serve both pur- 
poses. 
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One of the most difficult problems which conservation 
engineers in the State of Illinois encounter in the burn- 
ing of local coal in both steam boilers and house-heating 
furnaces is the removal of the excessive deposit of soot 
and tarry substances on the cold heating surfaces of the 
boilers. This tar or soot has an insulating value far in 
excess of any commercial insulator. One-eighth of an 
inch of soot on a boiler reduces the transmission of heat 
approximately 10 per cent for 1/32 in. and 20 per cent 
for 1/16 in. In view of the well known fact that heating 
surfaces quickly become covered with soot as thick as 
the foregoing, the great importance of some method of 
removing it becomes apparent. 

It gives the writer considerable pleasure to be able to 
advise both power plant and domestic operators of 
boilers that a method has been discovered whereby it is 
- entirely feasible to remove soot without the necessity of 
letting down the boiler, or additional expenditure of 
labor. It is my pleasure to acknowledge the debt I owe 
to C. J. Causland, Electrical Engineer of the Pennsyl- 
vania Railroad Company, Chicago District, and Jerome 
Kohout, Chief Chemist of the Commercial Testing & 
Engineering Co., Chicago, for their suggestions and 
assistance in developing the facts relating to this 
process. 

This proéess is in brief, the application of common 
salt to the fire under conditions which will produce 
dissociation of the sodium and chlorine forming the salt 
and the subsequent combination of these elements with 
the carbon of the soot to form a substance which then 
passes off as a gas or drops off of the heating surface. 
The practice is briefly as follows: 

The fire is put into good condition with a substantial 
body of hot fuel. Common salt, previously dried, is then 
thrown or sprinkled onto the incandescent fuel bed, in a 
quantity depending entirely on the size of the furnace. 
In the case of a household furnace, a pound at a time is 
ample; in the ease of a large power plant boiler, four 
or five scoops full may be required. The dampers are 
kept open so as to maintain the furnace temperature and 
the salt is allowed to remain until the fumes have 
entirely disappeared. 

Immediately upon charging the salt, the furnace 
becomes filled with dense white fumes which may require 
as much as half an hour to entirely disappear. If 
results are not secured on the first application, it should 
be repeated as many times as necessary. Once the heat- 
ing surface is thoroughly cleaned, a small application 
every few days is usually sufficient to keep it so. 

Common salt is composed of only two elements— 
sodium and chlorine. Both are very reactive substances ; 
the first, a metal, and the second a corrosive gas. When 
salt is thrown upon incandescent coal, it is vaporized and 
probably decomposed, at least in part, into its original 
elements. The chlorine, being acidic in character, would 
attack the iron in the iron oxide incrustation and form a 
chloride of iron. Ferric chloride is volatile in high tem- 
peratures and would, therefore, disappear in the form 
of gas; or at least, a sufficient amount would be volatil- 
ized to render the deposit porous and weak and so loosen 
it that it would fall from the tubes of its own weight. 
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The sodium of the salt would immediately ox:dize 
to sodium oxide, or sodium peroxide. This material being 
basie, would not attack iron, but would be carried out of 
the furnace and deposited with the soot on the heating 
surfaces of the boiler. The sodium oxide would ‘hus 
introduce oxygen into the carbonaceous matter in the 
soot, and at an elevated temperature would cause an 
oxidation of this material. Carbon dioxide and earbon 
monoxide are gases which would pass out of the stack 
with the furnace gases. 

The foregoing is more or less hypothetical, but inas- 
much as there is no literature or direct experimental 
evidence of the action of salt in this manner, I am under 
the necessity of assuming that the above reasoning is at 
least sufficiently probable to explain the definitely known 
results that occur. 

The application of this method of cleaning heating 
surfaces, presents possibilities which are of tremendous 
significance to power plant owners. 

The boiler can be cleaned when in service without 
the use of special equipment, extra labor or interruption 
to the use of the boiler. The heating surfaces are cleaned 
to the utmost corners and two years’ experience shows 
absolutely no deterioration of either brick work or boiler 
tubes. It is an economy which represents enormous 
savings and all the evidence at hand shows it to be 
thoroughly practical. 

In domestic service it frequently represents not 
merely an economy, but makes possible the use of appa- 
ratus which otherwise could not be used. Domestic 
furnaces get so clogged up with soot that they are albso- 
lutely useless and on account of the peculiar construc- 
tion of some of them, their heating surfaces cannot be 
reached for proper mechanical cleaning. The salt 
method, therefore, means everything. The actual cost 
of the salt used is so slight as to be scarcely a factor 
in the matter. 

Try this in your power plant and in your home. 
Develop the proposition from every angle and see if you 
cannot benefit from these suggestions. So far as I am 
aware, no general knowledge of this method exists and 
it is my hope that you will be able to benefit very greatly 
from this publication of it. 


Department of the Interior, Bureau of Mines, recent- 
ly gave out the following list of new publications: Bul- 
letin 123: Analyses of mine and car samples of coal 
collected in the fiscal years 1913 to 1916, by A. C. Field- 
ner and others, 1918. Technical Paper 91: <A conven- 
ient multiple-unit calorimeter installation, by J. D. Davis 
and E. L. Wallace, 1918. Technical Paper 184: Weights 
of various coals, by S. B. Flagg, 1918. Technical Paper 
189: Temperature-viscosity relations in the Ternary sys- 
tem CaO—AI,0,—SiO, by A. L. Field and P. H. Roy- 
ster, 1918, 36 pp., 1 pl., 16 figs. Technical Paper 194: 
Report of the committee on the standardization of mining 
statistics, by A. H. Fay, 1918, 39 pp. Technical Paper 
195: The tars distilled from bituminous coal in hand- 
fired furnaces, by 8S. H. Katz, 1918. Publications should 
be ordered by number and title. Applications should be 


addressed to the Director of the Bureau of Mines, Wash- - 


ington, D. C. 
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A Small Testing Device for Fuses 

RECENTLY we had a ‘proposition in our test depart- 
ment which called for the testing out of fuses. These 
were to be on a 24-hr. test, at full load. As we would 
have to test several thousand of these, the labor and 
time would be great; also the expense of loading up the 
fuses, as they would need lamp banks or resistances for 
load. The fuses would vary from 3 to 30 amp. It is 
easily seen that to load up to 30 amp., with variations, 
would need complicated wiring, etc. 

In order to get away from this, we made up a small 
reducing transformer. This gave us a very low voltage, 
with high amperage. By inserting resistance in the cir- 
cuit as marked at ‘‘R,’’ we could vary the amperes by 
changing the resistance. We also placed an ammeter in 
the circuit with a short-circuiting switch, so that we 
could remove the meter from the circuit, thereby elimi- 











nating any possible damage to the instrument. The 
MA/N 
AIWIE TEP 
TAANSFORIIE 
23 nite ald LOAD 
' t 





SMALL TESTING DEVICE FOR FUSES 


primary circuit was connected to the mains with a 
double-pole single-throw switch, and protected with 
fuses. The secondary was connected as follows: one side 
was fastened to a terminal on the base, the other was 
arranged with a movable clip so as to grip the wire in 
different places. This last point was worth considering, 
because, if the clip was moved from one side to the 
other, 14 turn of the secondary would be included, which 
varied the voltage, causing a difference in the reading of 
the ammeter. 

This clip was nothing but the adoption of the old 
principle of the V notch. These two pieces were drilled 
and tapped to take a small machine screw so as to make 
it movable. As shown in the sketch, these were flat pieces 
of copper bar, with the V notch at one end and the wire 
connection at the other. 

This device makes a portable testing outfit for mak- 
ing many numerous tests. This transformer was used 
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on 110 v., but by changing the primary winding to 
correspond, it may be used on any voltage that is safe to 


handle. Dean B. Coss. 


Using Loose Belts 


Axsout 10 yr. ago the writer gave, in the columns 
of this paper, a description of his belt practice, basing 
his observations on personal experience as well as that 
of others. Two of the drives illustrated are shown here- 
with, although somewhat changed, due to electrification 
of this plant. 

The most important one was a two-ply 28-in. leather 
belt running over two 8-ft. pulleys. Owing to age and 
increasing load, it was necessary, several years ago, to 
add a new ply, the new ply being placed next to the 
pulleys. 







8' DIA 








28" 3-PLY BELT 


od FIG./ 





FIC.2 


FIG. 1. DRIVE EMPLOYING BELT WITH REINFORCING PLY 
FIG. 2. DRIVE EMPLOYING 3-PLY 28-IN. BELT 


The belt had a sag of about 4 ft. on 25-ft. centers 
and after replacement with about the same sag no trouble 
was experienced. 

Less than a year ago we changed from shafting to 
electric drive, retaining the engine and installing a 
generator at about the place occupied by the former 
driven pulley in the rear of the engine, which ran under, 
placing the tight side of belt on bottom where it belonged. 
The engine speed was increased from 85 r.p.m. to 95 
r.p.m. and owing to speed requirements the largest pulley 
we could use on the generator was 21 in. in diameter. 
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Centers were decreased to 23 ft. 6 in.; the belt, of course, 


needed shortening, but was left sufficiently slack to show 
a sag of from 15 to 18 in., according to the load. 

We have carried at times over 1000 amp. without 
any trouble, this amount of current at 115 v. equaling 
154 hp., and to this must be added the mechanical and 
electrical loss in the generator. For the sake of: simpli- 
fying the calculations, I have assumed this to be 11 hp., 
which is not excessive. This makes a total of 165 hp. 
or 6 hp. per inch of width. Running at a speed of 2387 
ft. per minute with an are of contact on the small pulley 
of about 180 deg., I think it will be conceded that these 
are very good results. If the belt was tight, the are 
would be considerably less and the strain on the bearings 
much greater. 

Due to wear of the surface formerly in contact with 
the pulleys, the belt is now about equal in thickness to 
. 21% ply, somewhat heavy for a 21-in. pulley. The area 
in contact is about 414 sq. ft. 

Two plies of the belt are 19 yr. old and one ply 5 
yr. (See Fig. 1.) 

Another belt was a 14-in. two-ply running over 30 
and 36-in. pulleys. Due to the change to motor drive, 
this was reduced in width to 13 in. and the center to 
center distance to 13 ft. The motor pulley is 14 in. and 
the driven one 5 ft. 6 in., the speed of the belt being 1482 
ft. per minute. 

A member of the firm viewing the change was skep- 
tical about the belt doing the work, the driven machines 
requiring a heavy s‘arting torque and requiring, when 
running, about 235 amp., or over 36 hp. To demonstrate 
the strength of the drive, I put both friction clutches in 
on the machines and started the motor, a 50-hp. ma- 
chine, and the belt gave no trouble at all. This drive, 
as shown in Fig. 2, also has an are of contact of about 
180 deg., with about one foot of sag. Both sketches are 
drawn very nearly to scale and the degree of sag shown 
is not exaggerated. 

There are a number of similar lighter drives in this 
place and most of them are in dusty places and are belts 
formerly used when power was transmitted by shafting. 
Positive proof as to the economy of slack belts is shown 
by the light belt and bearing maintenance costs. 

Harry H. Yates. 


Standard Fire Brick Sizes 


WE HAVE NOTED in your issue of Oct. 15 you give 
some practical tables for the benefit of your subscribers, 
some of which tables purport to show standard fire 
brick. We assume this information is particularly meant 
for the power plant engineer and think that the way 
it is gotten up will undoubtedly prove of value to such 
a man. 

We believe, however, it is your intention to give cor- 
rect information, as to be of any value, reference tables 
such as these brick dimensions should be accurate. With 
that idea in view, we wish to call your attention to 
the fact that your tables of fire brick dimensions are 
not the standard ones used by over 95 per cent of the 
fire brick manufacturers throughout the country. 

We are enclosing our standard fire brick charts which 
give full cuts of standard fire brick with complete dimen- 
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sions and with the correct names. These shapes and 
names have been adopted and are used by fire brick 
manufacturers of the country and we are endeavoring 
to get the fire brick users to order brick in. accord:nce 
with these charts. | Evens & Howarp Fire Brick C ), 

[Information given on the charts which accompanied 
the above letter is published in the Reference Tables of 
this issue. The data given in the Oct. 15 issue was 
gathered from several sources which were consid«red 
authoritative, but were apparently not up to the iost 
recent practice.—EbIror. ] 


A Water Operated Air Pump 


I NoTIcE in Power Plant Engineering of Nov. 1 that 
J. E. M. is having trouble keeping enough air in the 
air chamber of his pump. 








PIPING ARRANGEMENT FOR SUPPLYING AIR TO PRESSURE 
TANKS 

The accompanying drawing shows an air pump op- 
erated by the water pump, several of which have been 
constructed by the writer for the purpose of supplying 
air to the pressure tanks of hydraulic elevators, but 
which could be applied to the air chamber of the water 
pump. 

The drawing shows the device connected to an eleva- 
tor pressure tank. A is a piece of 5 or 6-in. pipe capped 
on both ends, the caps being drilled and tapped for *4 
or 1-in. pipe as shown. 8B and C are check valves open- 
ing towards the pressure tank. The capacity of the 
pipe.A, must be greater than the pump cylinder, for an 
81% by 12-in. pump, a piece of 6-in. pipe 3 ft. long will 
be sufficient. 

The operation is as follows: With valves D and E 
open, a column of water will rise and fall in pipe 4, 
with the motion of the pump piston. In falling, this 
water draws air through check valve C, when the pump 
piston reverses the water rises and forces the air into 
tank F, through check valve B. The capacity of A being 
greater than the pump cylinder, no air can enter the ‘ 
pump. R. L. Mossman. 
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Information Through a Little Excitement 

WHILE OPERATING (although not knowingly) the 
engine described on page 795 of the Oct. 1, 1917, issue 
of Power Plant Engineering, I read the article entitled 
A Hot Bath, gave it careful consideration and filed the 
issue. 

About two weeks later, I had a slight break-down on 
the steam valve mechanism and had to shut down. I 
checked the drafts and turned on the injector to back 
down the steam and set to work taking down the broken 
part. By this time, the manager and a grain buyer 
had stepped in to see what the trouble was. Shortly 
afterwards the source of water supply to the injector 
ran low and the injector blew through the overflow, 
which was located in the engine room. 

The next thing we know the manager was making a 
hurried escape through an open window; of course the 
grain buyer and I had a laugh at the hurried departure. 

After I got the piece repaired from the shop, I was 
busy assembling it with the grain buyer watching me, 
when suddenly the gage glass let go and he left as sud- 
denly as did the manager. After I had shut the gage 
valves and the blowing of steam ceased, the grain buyer 
returned. 

Then I had another laugh and asked: ‘‘ Does a little 
thing like that scare you?’’ 

‘‘Well,’’ he replied, ‘‘I have been scared of steam 
ever since I saw a fellow scalded to death back in 
Manitoba. ”’ 

Upon getting a little more information from him, I 
said: ‘‘I read an article in Power Plant Engineering 
which is similar to your story.’’ So I let him read the 
Hot Bath story, and he informed me that this was the 
very same engine. This began to be interesting to me 
and made me sit up and think and be more cautious 
than ever. 

This engine is called ‘‘The Abell’’ and is located at 
Radisson, Saskatchewan, and was here when I took 
charge, 16 mo. ago; upon making inquiries I found out 
it had originally been at Headingly, Manitoba. 

For the old ‘‘boat’’ heater an Ideal feed water heater 


has been substituted. 
H. L. W. Gnapt. 


Cleaning and Sterilizing Well with Steam 

Sream generated by a locomotive was, after other 
methods failed, used successfully for cleaning and 
sterilizing a well located on the line of a railroad. 

A steam ejector. was screwed on the lower end of 
a pipe, lowered into the well casing and held with ropes, 
so that its lower end came within about 4 in. from the 
bottom of the well. * A flexible hose fed the steam 
from the boiler to the ejector. As the steam was per- 
mitted to flow through the apparatus discharging the 
water, workmen stirred the bottom of the well with 
poles. Thereby the sand and mud which had accumu- 
lated was caused to rise and, together with considerable 
water, was ejected through the discharge pipe. The 
water was heated almost to boiling temperature. After 
the discharge had been operating for 3 hr. the water 
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which flowed out became clear and clean, indicating 
that the job had been completed. 

A previous attempt made to clean the well with 
steam from a pile driver was unsuccessful because of 
the relatively low steam pressure which its boiler de- 
veloped. Mark MEREDITH. 


Answer to Trap Failure Question 


WITH REFERENCE to the comment of Tom Thumb 
appearing on page 925 of the Nov. 15 issue, I would say 
that when a bucket trap or any other type trap is held 
open it is not functioning, but is wasting steam, a point 
which apparently caused our operating engineer friend 
originally to ask the question. 

Bucket traps generally open wide and follow the 
water with a small slug of steam. Argue as you may, 
facts are facts, and if the discharge at equal rates flow 
from bucket and from float traps are collected separately 
in reservoir tanks, you will find that the water from 
bucket traps is much hotter than that from the constant 
flow float trap. A test on 100 gal. of condensation show- 
ing a difference of 34 deg. F. 














A BYPASS ARRANGEMENT WHICH INSURES PROPER DISPOSAL 
OF SOLID AND FOREIGN MATTER AND SAVES STEAM 


All reliable traps blowoff, regardless of type, but 
many bucket traps are so constructed that a slug of 
water carrying solid matter will jump the gap between 
body and bucket and deposit the solid matter in bucket; 
this is particularly so in some types where inlet is op- 
posite the bucket hinge, and this side is very low when 
discharging, at which time, due to relief, there is the 
greatest flow to trap. The original question refers to a 
water-logged bucket which cannot be linked to sediment 
reached by blowoff; so stick to facts, and remember we 
are trying to help somebody out of trouble. 

Bucket traps on pressures of over 60 lb. are bound to 
hammer, due to the high velocity, and therefore their 
maintenance cost is higher, a fact I go on record for, 
with all sincerity, after putting in 13 yr. of gas works 
superintendence, and carefully tabulating the operation 
expense of 16 different makes of traps. 

T shall not enter into a discussion on levels; but it’s 
lucky you never went to sea, for you would be horribly 
upset on a rough day when nothing on the ship except 
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the compass is level, and yet the traps among other 
things continue to function all right. 

Regarding bypasses I hope the editor can see his way 
to publishing accompanying photo, as this form of by- 
pass is really helpful in that it gets rid of the solid and 
foreign matter without any mess on the floors and where 
open heaters are used, saves the steam which usually 
goes to waste. 

Next time you take a bath, just take the plug out 
while the tub is full. Then let it down very slowly over 
the outlet and notice the pull and whang when it takes 
the seat—well, that is just what happens in a bucket 
trap. There is that whang at every dump, due to full 
travel and something eventually gives out, while the 
usual float trap keeps the valve nearer the seat, the valve 
only drawing away from seat as the float is elevated by 
incoming condensation, and again slowly closing as con- 
densation is ejected, thus eliminating that slam and 
whang, or as in the Corliss or rotary valve type trap due 
to the sliding action of valve, closing gently without any 
whang or slam. 

T. Haicur. 


Telltale on osdine Water Connection 


WE Hap in service a large motor driven air compres- 
sor driven at a heavy load and consequently the matter 
of supplying the machine with plenty of jacket cooling 














DEVICE TO INDICATE FLOW OF WATER 


water was of great importance. The water was pumped 
from a small stream outside the plant and on several oc- 
easions the compressor was dangerously overheated be- 
cause the cooling water supply failed due to the stop- 
ping of the pump and clogging of the suction intake and 
the operator in the compressor room was not aware of 
the failure of the supply until the heating occurred as 
the pipe system was closed. We decided to put a tell- 
tale on the line which would show at a glance whether 
any cooling water was flowing. To accomplish this, we 
made use of an old sight feed glass about 4 in. in diam- 
eter and suspended in it near the inlet a small metal 
arm which extended out into the.flow, as shown in the 
sketch. This arm was weighted so that with no flow 
it hung horizontal, while any flow through the pipe 
tended to force the long arm, resting in the flow, further 
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and further down so that the compressor man could tel! 
at a glance whether or not a supply of water was flowing 
through the pipe, and by the position of the arm he 
could tell whether the flow was light or heavy. 

M.A. SALer. 


A Readily Made Gasket Knife 


THERE IS no excuse for the engineer’s force not to 
be plentifully supplied with handy gasket knives or 
knives for scraping, ete., for there is always in hand a 
supply of broken or worn out hack saw blades and a few 


OLD HACKSAW BLADE 










GROUND TO SHAPE 
SAWCUT 





Sr 
t= PIECE OF BROOM HANDLE 


SAWCUT 
SPRADS 





SECTION THROUGH HANDLE 


METHOD OF UTILIZING HACK SAW BLADE AS A GASKET KNIFE 


old broom handles. These are all that are needed. The 
sketches show the way to make them, and one can make 
up a bunch in a little while. C. H. Winey. 


Why Iron Chinmneye Corrode 


THE CAUSE of corrosion of galvanized-iron exten- 
sions to chimneys is laid generally to condensation which 
forms inside the stack, and which, in conjunction with 
the carbon deposited in use, creates a galvanic action 
which soon destroys the zine coating and finally eats 
through the iron or steel base. To prevent the con- 
densation, an air space around the stack is recom- 
mended. ‘The stack is made double from the base to 
a point close to the top, with small iron braces between 
the inner and outer castings. These may be riveted 
close to the ends of the sheets in course of construction. 
The air space may be 1 or 2 in., according to the size 
of smokestack and local conditions. 

Mark MEREDITH. 


Washing Steam Boilers 


SoME TIME ago, I saw an article in Power Plant 
Engineering on washing the tubes of boilers with water. 
I claim this is the only way to clean tubes in water-tube 
boilers, as you can get with a stream of water where you 
can not get with steam. It is also safer for the man 
doing the work, for the worst he gets is a good bath. 
I would not do this if the boiler is very warm, because 
it is bad for the brick work. I have been doing this 


same thing for over 5 yr. and find no bad effects so far; 
but our boilers are down at least a month before cleaning, 
as we wash only once a month and wash with cold water 
from city pressure at about 80 lb. This cleans them 
fine; the setting is just warm enough to dry well and 
A. E. Worx. 


no sign of rust. 
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Burning Shavings Under Marine Boilers 


CAN ANY of the readers of Power Plant Engineering 
tell me of a method of firing sawdust and shavings in a 
marine boiler without making smoke? There are two 
plants in my city, the one at which I am employed and 
another in the north end, and both use single furnace 
marine boilers and make lots of black smoke. 

The draft is so strong it pulls the ash pit doors shut. 
I have seen sawdust and shavings leave the top of the 
75-ft. stack. All I run from this boiler is a 150-hp. 
Murray Corliss engine and a boiler feed pump. ° 

R. G. S. 


Rear Settling Space 

IN REPLY to the inquiry of W. K. appearing on page 
937 of the Nov. 15 issue, I would state that the reduction 
in space he purposes employing may not seriously impair 
his draft, but before making the proposed changes, he 
should consider the fact that some day either he or 
someone else may want to get back there for the purpose 
of. rolling or calking tubes. 

H. BAUGENMACHER. 


Why the Pound ? 


I HAVE NOTED with considerable interest the state- 
ment of C. W. A. regarding his trouble with pounding 
in his feed lines, which is made doubly mysterious be- 
cause he states that the pump and line are plenty large 
enough, and the pump is provided with an air chamber. 

It seems to me that the trouble is due to either one 
of two causes, both resulting partially from the cir- 
cuitous piping through which the feed passes. The run- 
ning of the feed line in the manner shown makes it easy 
for air or steam vapor pockets to form in the line, and 
I believe investigation will show that the pounding is 
due to this cause. The air can find its way into the feed 
lines through the water, first taken from the receiver, 
and then an additional amount of air can be released 
due to the heating action in the heater. This air will 
pocket itself in the line and cause pounding as the water 
is forced through the line by the pump. Some of the 
air can be released by providing an ample size vent on 
the receiver so that the air brought back with the returns 
can readily escape; in other words, the receiver should 
also be made to act as an air separating tank. The air 
driven out of the water due to its heating in the heater 
is difficult to get rid of, unless an open type heater be 
installed. 

Then again the binding on the pipes may be due to 
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steam which can find its way back into the feed line be- 
cause of leaky or defective check valves. 

The remedy, therefore, for C. W. A.’s trouble, as I 
see it, is to re-arrange the feed piping so that it does 
not invite the formation of air and steam pockets; that 
arrangements be made for ridding the water of the air 
entrained with it, and that the check valves on the feed 
lines be examined to make sure that they are not leaking. 

M. A. SALLER. 

THE TROUBLE referred to in my letter appearing on 
page 936 of the Nov. 15 issue has, since writing, been 
largely overcome as the result of a good deal of ex- 
perimenting. 

The desired result was obtained by tapping into the 
ell nearest the pump on suction and attaching by means 
of the necessary nipples a 14-in. angle valve and a ball 
check valve of like size. By regulating with the angle 
valve a certain amount of air is taken in; the colder the 
water, the greater the amount of air required. 

This scheme has worked entirely satisfactorily and 
there is hardly a bit of noise anywhere in the pipe line. 

C. W. ALDEN. 

I FAIL TO SEE why C. W. A. should run the feed line 
across the top of both boilers and around the front of 
each and then up over the top again. It is quite obvious 
there could be no reason why he could not have the feed 
line drop down from his heater and extend across to the 
center of his boilers with a branch up to the right to the 
inlet of each boiler instead. Probably that would re- 
lieve the situation and would be more practical, unless 
he has no proper vent on the receiver. In that case, 
the pump would ‘‘kick’’ at times on account of getting 
the feed water at a higher temperature than practicable. 

JAMES G. SHERIDAN. 


Condenser Questions 


In THE CASE of a surface condenser which can readily 
be shut down for the purpose, how could you detect 
leaks ? 

2. How would you determine the proper size of con- 
denser to use with an engine if given dimensions or rated 
capacity ? 

¥.3: 
ANSWERS 


Ir, AS YOU SAY, it is possible to shut down the con- 
denser, then a leakage test may readily be made by re- 
moving the two end heads of the shell and placing the 
inside of the condenser under a hydrostatic pressure. 
Any leakage which may exist will very readily show up 
at the ends of the tubes where they enter the end plates. 
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2. The proportions of a jet condenser are relatively 
unimportant, the design merely providing for adequate 
mixture of water and steam. The shell, therefore, need 
only be large enough to take the exhaust and water con- 
nections. The volume of jet condensers varies from 0.5 
to 2.5 times the volume of the low-pressure cylinder of 
a reciprocating engine. In the eductor type, the vol- 
ume is somewhat less. 

Surface condensers are limited in capacity by the rate 
of heat transfer. For average practice, 300 to 350 B.t.u. 
per square foot, per degree mean temperature difference 
per hour can be allowed. It follows from this assump- 
tion that, 

(H, — qs) 


Uxt 
Where A is the area, in square feet, of tube surface; 

W is the pounds of steam per hour from exhaust; 

H, is the total heat per pound of exhaust; 

q, == 1000 to 1050 for most eases ; 

U = transmission co-efficient = 300 to 350 B.t.u. 
per hour, per square foot, per degree tempera- 
ture difference ; 

t, is the mean temperature difference between the 

steam and circulating water. 


A=W 


Calculating Boiler Heating Surfaces 


On PAGE 857 of the Oct. 15 issue of Power Plant En- 
gineering, F’. P. inquires how to determine the heating 
surface of a boiler; while the answer given serves the 
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FIG. 1. SECTION OF A TYPICAL RETURN TUBULAR BOILER 


purpose, it does not go into the matter as broadly as the 
subject warrants. 

In a horizontal tubular boiler, Fig. 1, the heating sur- 
face is equal to the sum of 14 the product of the length 
times the circumference of the shell, plus 24 the area of 
the rear head minus the combined tube openings plus 
the combined internal area of all the tubes. 
head is not considered, as that is in reality not a heating 
surface. 

With the data given in Fig. 1, we have that portion 
of the surface of the shell considered as a heating sur- 
face equal to half the product of 3.1416, 72 and 216, or 
24,429.08 sq. in. 

Multiplying the square of 72 or 5184 by 0.7854 we 
obtain 4071.51 sq. in., or the area of the rear head. From 
this, however, must be subtracted the area of the tube 
openings, which is equal to 136 times the square of 3 
times 0.7854 or 961.32 sq. in., thus leaving an effective 
area of 24 of 4071.51 minus 961.32, or 1753.00 sq. in. 
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Each tube has an effective heating surface of 3.14'6 
times 3 times 216, or 2035.75 sq. in., or a total of 276,82 
sq. in. 

The total heating surface then is equal to the sum of 
24,429.08, 1753 and 276,862 sq. in., or 303,044.08 sq. in., 
or 2104.47 sq. ft. 

In a boiler of this type, 12 sq. ft. of heating surface 


MEL 





ee 





a 
” 






























































t 
N 
| | | | 
ioe 
| | 
FUREBOX 
24" HIGH 
42” DIALT 





FIG. 2. VERTICAL TUBULAR BOILER 


is allowed for each horsepower, so that on such a basis 
the horsepower rating would be equal to 2104.47 divided 
by 12, or 175.37. 

In the vertical tubular boiler, Fig. 2, the heating sur- 
face consists of the side wall of the fire box (less the 
area of the fire door opening), the lower tube sheet (less 
the combined area of the tube openings) and the in- 
ternal surfaces of all the tubes. Due to the fact that 
the hot gases do not impinge against or come in direct 
contact with that part, the upper tube sheet is not taken 
into consideration. 

From the data given, we find that part of the fire 
box wall effective as heating surface equal to the product 
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116-3" TUBES 
FIG. 3. A COMMON FORM OF WATER TUBE BOILER 


of 3.1416, 42 and 24, minus 12 times 12, or 3022.73 sq. in. 
Multiplying the square of 42 by 0.7854 and subtracting 
from this the product of 120, 4 and 0.7854, we obtain 
1008.45 as the effective area of the lower tube sheet. 

The circumference of a 2-in. tube is equal to 2 times 
3.1416, or 6.28 in., which, times 60, is 376.80 sq. ir *ho 
internal area; and, as there are 120 of these tubes, c 
total heating surface of all the tubes is equal to 120 
times 376.80, or 45,216 sq. in. 
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The total heating surface of this boiler is equal tu 
the sum of 3022.73, 1008.45 and 45,216, or 49,247.18 
sq. in. or 342 sq. ft. As 14 sq. ft. of heating surface in 
this type of boiler is allowed for each horsepower, the 
rating of this boiler would be 342 divided by 14 or 
24.5 hp. 

As there are so many forms of water-tube boilers 
upon the market, that part of the external surface 
which may be considered as the heating surface depends 
upon the particular make or form of boiler under con- 
sideration. In general, however, it may be said that the 
heating surface consists of half the shell plate area of 
the drums, all of the external area of the tubes and the 
external area of the connecting nipples where such nip- 
ples are used and are in the path of the hot gases. In 
boilers the Edge Moor, Heine or Keeler type, there is 
also considerable heating surface in the back face of 
the headers. 

Referring to Fig. 3 and using the data given, we 
have the following problem. Half the drum sheet area 
is equal to one-half the product of 3.1416, 36 and 216 or 
12,228.84 sq. in. 

The heating surface due to the tube area is equal to 
3.1416 times 3 times 216 times 116, or 236,027.52 sq. in. 
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FIG. 4. ARRANGEMENT EMPLOYED IN THE LOCOMOTIVE 
BOILER 


The fourteen 3-in. nipples having a length of 60 in., 
offer a heating surface of 7912.80 sq. in., which, added 
to the sum of the above values, provides a total of 256,- 
169.16 sq. in., or 1778.1 sq. ft. 

Allowing 10 sq. ft. of heating surface for each horse- 
power, we have a rating of 177.81 hp. 

‘In boilers of this type, care must be exercised in order 
to secure accurate results, to ascertain just what amount 
of heating surface is cut off by baffling. 

In boilers of the locomotive type, the heating surface 
involves the inside area of the fire box (less tube and 
fire door openings) internal area of all tubes and three- 
fourths area of rear head (less tube openings). 

With the data given, we find the internal surfaces 
of the fire box equal to the area of the two sides or 4320 
sq. in. plus the area of the crown sheet or 2268 sq. in., 
plus the areas of the front and back sheets (less door 
and tube openings) or 2873 sq. in., giving a total of 
9461 sq. in. ; 

Each tube offers 1184.4 sq. in. of heating surface so 
that the entire effective area of the tubes is equal to 
58,035.2 sq. in. 

,, Lwo-thirds the area of the head less tube openings is 
staal to 1014.2 sq. in., thus making a total of this 
amount plus 58,035.2 plus 9461, or 68,510.4 sq. in., or 
475 sa 
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This divided by 10 (the number of square feet al- 
lowed for each horsepower) gives a rating of 47.5 hp. 

In ealeulating the heating surface of any boiler, it 
must be remembered that. the true heating surface is 
that surface which has water on one side and heat on 
the other. 

A. D,. PALMER. 


Operating Clocks on High Voltage 

WE HAVE a system of time recording clocks handled 
by 18-v. batteries; one set carries the clocks while the 
other is being charged by our 110-v. direct-current ma- 
chine. 

What I would like to do is to have the generator 
carry the clocks during the day so as to save the bat- 
teries for night and Sunday service. 

How would you advise cutting machine voltage down 
to 18 v.? If with lamp, how many would I be required 
to use? J.S. 

A. In regard to your proposal to try to operate 
your recording clocks on the 110-v. generator by in- 
serting resistance, our advice on this point would be, 
don’t try it. The mechanism of the recording clocks 
is quite delicate, and variation in voltage is likely to 
make trouble. 

The only form of resistance which you can intro- 
duce would be a bank of lamps, and we could not tell 
you what to use without knowing what current is taken 
by the clock circuit. We do know that this is very 


“small, and it would take a very high resistance to re- 


duce from 110 to 18 v. by means of a lamp bank. 

The resistance of lamps varies with the temperature 
of the filaments, and this would vary widely with a 
slight change in the current on the clock circuit. This 
would make a change in voltage on the recording ap- 
paratus, and that would be likely to disarrange the 
whole operation of the recording system. 


Thickness of Wrought Iron Pipe 


Wuar Is the wall thickness of 6-in. standard wrought 
iron pipe and that of 6-in. double extra heavy wrought 
iron pipe? 

How do you calculate the bursting pressure of pipe? 

C. H. 

A. The wall thickness of standard 6-in. wrought 
iron pipe is 0.28 in. while double extra heavy wrought 
iron pipe of like diameter has a wall thickness of 
0.864 in. 

The bursting pressure of pipe of given wall thick- 
ness is equal to the quotient obtained by dividing the 
product of twice the thickness in inches, and the tensile 
strength of the material by the internal diameter of 
the pipe in inches. 

To determine the working pressure, divide by a suit- 
able factor of safety which may be assumed as 6 or 8. 


Ir 1s understood that the Emergency Power Bill which 
had passed the House and was being revised by the 
Senate will be dropped and no further effort made to 
enact it. 
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Amenicanization—A Duty 

Always it has been a duty, as well as a matter of 
self-interest, for our country to amalgamate and weld 
into one nation those of various races and languages 
who come to our shores. 

Frequently neglected, always in unrelated and 
haphazard ways this duty has been poorly attended 
to. And much of our difficulty from social unrest and 
radical agitation has resulted from the failure of those 
who-have come to us from other lands to understand 
our government, what it offers to its citizens besides a 
chance to make a living, and the difference between lib- 
erty and lawlessness. 

One of the first steps is a knowledge of the English 
language, and many companies are establishing classes 
for workers to meet this need. The foreign-born should 
be urged to take advantage of such opportunities and 
assist, not only in class work, but in daily occupation 
to make progress. 

A second need is friendliness; and this can best be 
met by the attitude of fellow workers in the plant and 
on the street. The language that a man learned in his 
childhood has nothing to do with his manliness, and his 
handling of English is no different from what your 
performance would be if you went to Serbia or Italy 
and tried to absorb and use their language. Be friendly. 

As a third advance, comes the absorbing of the spirit 
of America. Our men and women of foreign birth have 
proved their loyalty in no uncertain ways. It is for us 
to show by example and to promote by comversation 
the appreciation of the principles for which we have 
fought; the working together for the common good 
which is the foundation, of democracy; the opportunity 
for each one to make the most of his abilities, both to 
secure the comforts of living and to contribute to the 
advancement of humanity; the rights and duties of 
citizenship with understanding of every citizen’s respon- 
sibility and privilege in choosing the officials who ad- 
minister his government and expressing his will as to 
their course of action. 

The first step is the most important at present; to 
teach a working knowledge of English, both speaking 
and reading, to every person residing in the United 
States. No loyal American should overlook his respon- 
sibility in this regard while at the same time carrying 
the spirit of friendliness to his co-workers. 


Estimating Salvage Value 


With the close of hostilities, a period opens which 
will include many changes in power plants which have 
been held back by the necessity of winning the war. 
Efficiency in production will be demanded wherever pos- 
sible. In many installations sweeping changes in equip- 
ment will be required, while in others, of course, few 
if any immediate modifications will be necessary. We 
do not mean that a general overturn of existing practice 
and apparatus is at hand, but that it will be essential 
to take up the problem of plant economy afresh and to 
analyze betterment possibilities with a thoroughness 
which in many instances was out of the question under 
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the stress of war conditions. The existing high cost 
of fuel and the small prospect of any early reduction 
in its price to a point even within hailing distance of 
pre-war figures, impose a heavy responsibility upon the 
plant operator and owner to do away with wasteful 
methods. 

It will not be long before the manufacturers of 
power plant machinery will be accepting orders for new 
equipment as formerly and an important phase of the 
betterment problems in the operating station will be 
the salvage value of the equipment which is to be 
replaced. Whoever has charge of the betterment deter- 
mination, so to speak, must inform himself of this point. 
As the operating engineer knows, or should know, this 
equipment better than anybody else, it is desirable that 
he should form a thoroughly professional opinion as to 
its salvage value. This opinion may be called for or 
not; but a readiness to advise on this point is a measure 
of preparedness which the far-sighted engineer will not 
neglect. As a matter of trade, it goes without saying 
that the plant owner and engineer alike naturally stand 
in favor of obtaining the highest possible price for 
equipment which honorable dealing permits; but apart 
from this, it is important to determine, at least approxi- 
mately a sort of base value which will represent the 
minimum below which it will not pay to go in disposing 
of sueh machinery. 

Various data may be secured along this line which 
the operating engineer should find helpful. These in- 
clude the unit costs of machinery of equivalent capacity 
new; the unit selling price of similar apparatus sold 
at secondhand during the past few years; the junk value 
of corresponding equipment; the possibility of utilizing 
the machinery in another installation; and the cost of 
repairs or readjustments which will enable the old 
machinery to remain at its post for a stated period. In 
the files of many of the state public utility commissions 
ean be found equipment prices which will be helpful 
to the engineer making up a data book of unit costs new 
and installed. These files are open to public scrutiny 
and if the engineer has access to them he will find more 
or less data of interest tabulated in connection with the 
issue of securities, where such securities are issued under 
the approval of the commission. Approximate prices of 
equivalent machinery may readily be obtained from 
manufacturers’ representatives, but in securing them 
it is well to be perfectly frank about the purpose of 
the engineer and it is not necessary to obtain rock-bottom 
bids to meet the situation from the standpoint of salvage 
analysis. The initial cost of the equipment under dis- 
cussion and the sum total of repairs upon it ought to 
be available from the accounting department of the 
plant-owning organization. Finally, the economic effi- 
ciency of the equipment is a factor which should be 
looked into, and where tests of performance are avail- 
able, so much the better, especially if the tests show 
efficiency today as compared with a former period. From 
a consideration of points like the foregoing, the engineer 
ean form his own opinion as to the value of the equip- 
ment when removed from service, and even if he cannot 
obtain this price in the sale, or if he obtains a better 
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price, his judgment as to the salvage value will be far 
better than a mere guess and as such will be worth 
while from the- standpoint of himself and of his 
superiors. 


Coal Ups and Downs 


During September the increase in coal output. at the 
mines over 1917 made it seem probable that serious short- 
age this winter would be avoided, although, to make the 
eoal go around for industrial and domestic use, would 
require the strictest economy and careful management. 

Since the week of Sept. 28, however, there has been a 
steady decline in the weekly coal production, and for the 
week of Nov. 2 it was but little above the corresponding 
week of 1917. Unless production increases, quickly and 
largely, the probability of a shortage will again be 
present. 

The falling off is in both anthracite and bituminous. 
For anthracite, the production for 1918 up to Nov. 2 
has been 251,000 T. less than for the like period in 1917, 
so that there is no chance for any increase allotment 
of anthracite to any district. In fact, it is doubtful 
if any districts, except those nearest the mines, get the 
full amount of anthracite already alloted to them, on 
account of transportation difficulties. 

Report of the geological survey attributes the slowing 
down in production to the influenza epidemic, and to 
continued warm weather which has reduced the indus- 
trial demand and transportation activity. Reports show 
that the car shortage, labor shortage and no-market 
losses of capacity have increased materially since the 
beginning of October, the no-market cause being chiefly 
in southwestern and Pacifie coast districts. 

The lesson for power plant executives is to guard 
against any feeling of security as to fuel supply, for, 
until the cold weather of the coming winter is past, the 
likelihood of a fuel shortage will be ever present, and 
every possible precaution should be taken to guard 
against it, by keeping on hand as much coal in storage 
as the Fuel Administration permits, and striving for 
every possible economy in the use of fuel. 


ANY DISABLED soldier or sailor who could follow 
his old occupation but feels the need of more training 
may secure instruction from the Federal Board for 
Vocational Education. This board believes that it 
is the duty of the Government to help such men to 
realize their full capacities‘and training may be neces- 
sary to accomplish this end with a disabled man. Such 
men are entitled to all the training necessary to fit them 
to compete successfully with a normal workman under 
normal conditions. This means training of the head as 
well as the hands in order that they, with their handi- 
cap, may meet competition successfully, get a steady job 
and win promotion. 


THE VOLUME of natural gas from which the output of 
natural-gas gasoline in 1917 was recovered is estimated 
to have amounted to about 429,000,000,000 ecu. ft., and 
the average recovery of gasoline per thousand cubic feet 
was about one-half gallon. 
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saneaied Burner for Fuel Oil 


N ORDER to prevent a recurrence of the fuel con- 

ditions of last winter, much study is being given 

to the fuel situation. One of the suggested means 
for relief is the more extensive use of fuel oil, par- 
ticularly in those sections of the country where it can be 
easily and cheaply obtained. The use of this fuel has 
many advantages, such as simplicity in handling conven- 
ience, efficiency, and in many localities it is cheaper than 
coal. 

To burn fuel oil, it must be perfectly atomized, and 
at the same time sufficient air must -be introduced to get 
thorough combustion. W. S. Ray, of San Francisco, 
bas devised a method of atomizing oil in an open cup, 
lying horizontally, driven at 3450 r.p.m. and then forcing 
air at high velocity around the cup and in a direction 
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FIG. 1. SECTIONAL VIEW OF BURNER 


away from the cup. In this method he not only intro- 
duces sufficient air for proper combustion but also enough 
to direct the fire into the fire-box. Naturally, the air 
leaving the blower would be turning in the same direc- 
tion as the atomizer, causing the fire to be unsteady, and 
having a tendency to throw oil on all sides of the fire- 
box, but this the inventor overcomes by inserting guide 
vanes in a nozzle surrounding the atomizer, which direct 
the air from a revolving motion to a straight path. 

This method has been found to give perfect combus- 
tion of the oil, and the inventor has developed a burner 
to utilize it with as little complication as possible. 

So necessary is the oil burner to the institution in 
which it is used, that no excuse will be accepted for its 
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being out of commission at any time. Therefore, it must 
be constructed of the best material, and all parts must 
be interchanged and of well-known standards. 

The Ray oil burner employs a Westinghouse totally 
enclosed motor. The hollow shaft of this motor has been 
extended to permit the worm gear to be fastened to the 
center of the shaft, and the blower and atomizer are at- 
tached to the end opposite the motor. This permits the 
centering of the bearing on the shaft. A ball bearing 
is used at each side of the worm gear. This worm gear 
is encased in a housing which is constructed with an oil 
well at the base. This gives the two bearings a splash 
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FIG. 2. INSTALLATION WITH 150-HP. BOILER IN GIMBAL 
CANDY FACTORY 


feed which is positive and removes the danger of either 
under-oiling or over-oiling. 

With the exception of domestic stoves, fuel oil as low 
as 14 gravity can be burned successfully without smoke, 
soot or dirt, in all types of fire boxes, where high heat 
is needed. 

In addition to a saving in the cost of fuel, there is 
an additional saving in the cost of attendance. To burn 
coal requires attendants constantly on the job 24 hr. a 
day, whereas one man can supervise a large number 
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of oil burners. This feature is well worth consideration, 
not only from a monetary standpoint, but also from the 
standpoint of the labor supply. 

The Ray oil burner is very flexible in its application 
and can be used in anything from a hot-air furnace in 
a private residence to a 500-hp. boiler installation. 


Anchoring the Anchor Bolts 


T is unnecessary to emphasize to practical men the 
| absolute necessity of firmly securing bed plates and 
bearing pedestals to their foundations. The modern 
high-speed engine requires particular attention in this 
respect as the forces tending to loosen the bolts increase 
with the square of the r.p.m. In the case of generators, 
the electrical effect or even a slight shift in the aline- 
ment of the armature or rotor, with consequent varia- 
tion in the airgap, must be considered. 

Many engineers have found that concrete founda- 
tions, particularly when much oil is present, tend to 
disintegrate under vibration sufficiently to loosen the 
anchor bolts. For this reason they always set their 
bolts in Smooth-On Iron Cement No. 7, which is mixed 
with water to the consistency of stiff putty. The holes 
to receive the Smooth-On and bolts can be sunk after 
the concrete is set, or the forms can be made to include 
them. 


The Smooth-On and bolts should be put in immedi- 
ately before placing the bed plate or pedestal, so that 
the bolts can be accurately positioned before the 
Smooth-On sets. After the Smooth-On sets the bolts 
are drawn tight. This gives a perfectly solid anchorage 
without any chance of straining or warping the bed 
plate. The Smooth-On expands as it metallizes and 
insures a permanently tight anchorage. 

Smooth-On Iron Cement No. 7, mixed with 4 parts 
of Portland cement, 3 parts of sand and 2 parts of 
grits, is widely used for making engine foundations. It 
oilproofs the concrete and gives it additional strength 
and life. 


New Commutator Surfacing Device 


NEW way of keeping a perfect surface on com- 

mutators has been developed by the Ideal Com- 

mutator Dresser Co., 8 South Dearborn St., 
Chicago. Instead of shutting down the motor or 
generator, taking out the commutator and turning down 
in a lathe this method permits of keeping the equip- 
ment in constant use, as the commutator does not need 
to be removed. The electrical equipment does not even 
need to be stopped as the work is done with the com- 
mutator running under the usual load. 

An abrasive material has been prepared, which for 
convenience is mounted in block form on a handle. This 
block of abrasive material is held against the revolving 
commutator, so that all high spots, high mica and other 
imperfections in the commutator surface are cut down, 
leaving a perfect surface. This abrasive material is 


non-metallic and does not collect copper or cause con- 
sequent short-circuiting. 


It will not fill up or wear 
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smooth but cuts quickly, evenly and with but a slight 
expenditure of time and effort. 

Commutators can be kept in good condition in this 
way by occasional applications of this abrasive block, 
called the ‘‘Ideal’’ Commutator Resurfacer. When 
commutators are always held in good condition, spark- 
ing and consequent power losses are held at a minimum. 
This resurfacer is made in a variety of styles and sizes 
for use on any commutator. Coarse, fine and extra 
fine grades are manufactured. The coarse grade is used 
on comparatively heavy work, fine grade is used for 
smoothing down and the extra fine grade is used for 
polishing where a particularly good surface is wanted. 


Little Giant Comer Drills 


HE Little Giant Corner or Close Quarter Drill, 
manufactured by the Chicago Pneumatie Tool Co., 
Chicago, was designed to overcome the objection 

arising from the intermittent action of ratchet levers in 
the rotation of the spindle. In the Little Giant, steady, 
uninterrupted revolution of the drill spindle is accom- 
plished by means of a train of gears, retaining all the 
advantages of the ratchet type and permitting the drill 
to be used in the same narrow space, within 17/16 in. 
of the end wall or corner. 





AIR DRILLS FOR CLOSE QUARTERS 


In the Little Giant corner drill, the power of the 
motor is transmitted to the spindle without vibration, 
resulting in a steady, even pull with minimum wear and 
tear on the machine itself. 

In the stub tooth gears, which are employed, the 
root of the gear tooth is much thicker than in the stand- 
ard involute tooth. The tooth itself is shorter, hence 
it has a harder pull, and special alloy steel is used in 
these gears. 


SPEciFIcATIONS for pipe line and penstock for Power 
Plant No. 2 in the San Francisquito Canyon to cost 
$50,000 to $100,000, have been submitted to the Public 
Service Commission of California by Engineer Scatter- 
good, of the Los Angeles Bureau of Power and Light, 
but have not yet been acted upon. 
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Mason Condensation Meter 


NE OF the most recently perfected pieces of ap- 
O paratus designed for the accurate measurement 

of steam condensation or other liquor, and capa- 
ble of measuring vapor to a maximum pressure of about 
5 oz., regardless of temperature and with varying 
gravity, is the Mason Condensation Meter, manufactured 
by the Plant Engineering & Equipment Co., Inc., New 
York City. 

This meter is a device for recording the operating 
cost of steam consuming devices such as employed for 
special manufacturing processes, atmospheric and vapor 
heating systems or where steam is sold from a central 
station to consumers, or from a main boiler room to 
building tenants, and which must be determined by 
accurate measurement of the discharged condensate. 

Essentially, as shown in the accompanying illustra- 
tions, the meter consists of a cast-iron housing supported 
by tripod arrangement of adjustable legs, to which the 
returns to be measured are piped. The return conden- 
sation enters the vapor condensing and equalizing 
chamber at the top, then discharges into an aluminum 
dumping bucket, which, through the medium of a 
counter, operates an integrator set in a vapor-proof 
recess in the front of casing. 

The condensate flows through the equalizing cham- 
ber to one side of the bueket, which when filled over- 
balances the empty side of the bucket and automatically 





FIG. 1. THE MASON CONDENSATION METER 


dumps, bringing the previously empty side under the 
filling slot, an alternate action accompanied by a move- 
ment of the counter and the registering dial, which is 
graduated to read direct in pounds of condensation 
passed. 

Lugs on each side of the projection of the casing 
carrying the integrator allow for.the adjustment of the 
aluminum dumping bucket, the travel of which is lim- 
ited by means of a bronze shock-absorbing cap slipped 
over a projection to the bucket shaft, as shown in Fig. 2. 
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Any sediment which might accumulate within the 
condensing and equalizing chamber may be removed by 
taking off the cover of the chamber, which is easily 
accessible. Ample space is provided in body of meter 
to allow accumulations of solid or foreign matter without 
interfering with its action, although the condensation 
to be measured generally being the discharge from steam 
traps, there is little chance of foreign matter being 
carried over. 

This meter, like any other, will give best results on 





Fig. 2. MASON CONDENSATION METER 


SECTION OF THE 


a constant or reasonably uniform flow of condensation, 
and preferably float-controlled constant flow steam 
traps should be used therewith. 


Eastern New York Power Companies 
Made Coal-Saving Record 


OAL saving at the rate of 5000 tons a month has 
been effected by six power companies of Eastern 
New York through the operation of a plan of joint 
operation and the use of water power heretofore wasted, 
undertaken at the suggestion of the Fuel Administra- 
tion. -This record in coal conservation was effected with- 
out a change in existing equipment or additional cost to 
the power companies, and the success of the plan has 
been so marked that the companies interested are anxious 
to continue it. 

The companies which combined and carried out the 
plan through a joint committee made up of their regu- 
lar organizations, serve what is known as the ‘‘Capital 
District,’’ including the cities and towns of Albany, 
Troy, Schenectady, Amsterdam, Mechanicsville, Cohoes, 
Saratoga, Glens Falls, and adjacent territory. In the 
hands of the joint operating committee and using the 
available resources of the six power companies a two 
weeks’ test was begun on Oct. 23. In that period elec- 
trie energy equal to that generated by the burning of 
2450 tons of coal was developed from existing equip- 
ment, and the natural river flow which otherwise would 
have gone to waste. The generating companies were thus 
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able to market heretofore unused power, and the coal- 
burning companies were able to get power at a saving 
over their own costs. 

Following are the companies cooperating in the joint 
operation plan: Adirondack Electric Power Corpora- 
tion, Glens Falls, N. Y.; Cohoes Power Co., Cohoes, 
N. Y.; General Electric Co., Schenectady, N. Y.; Hud- 
son Valley R. R. Co., Mechanicsville, N. Y.; Municipal 
Gas Co., Albany, N. Y.; Schenectady Power Co., 
Schaghticoke, N. Y. 

Sometime ago the Fuel Administration, with the co- 
operation of the power companies, made a thorough 
investigation of power conditions in eastern New York. 
As a result of this investigation the power companies 
were asked to combine in a program of joint operation 
a plan made possible by connecting transmission lines 
already in existence, and the substitution of water for 
steam power. This was promptly agreed to, the available 
resources of the companies were placed in the hands 
of the joint committee and an operating department 
appointed to carry out the distribution of water power. 

Using the existing equipment and organizations, and 
without additional labor cost, a two weeks’ trial was 
commenced. At the end of that period, ‘‘there was such 
unanimity of thought, says the report to the Fuel Ad- 
ministration,’’ that the question of continuing did not 
enter into the discussion of the joint committee, but 
simply the endeavor to secure the success of the scheme 
by agreeing to the costs of power sold by the hydro- 
electric companies to the coal-burning companies in 
place of burning coal. 


Our Red Cross 


HALL WE leave our boys who have suffered in 
the trenches and battle-fields to the fate of cripples 
whom we sometimes see on our streets peddling 


- pencils and shoestrings? Do we want men who have 


fought and been wounded that our country might be 
preserved to us to worry over what is to become of them 
and their families? 

If we support the Red Cross, which is Uncle Sam’s 
right arm in the work of reconstruction of disabled men, 
these things need not happen. 

In New York, the Red Cross Institute for Crippled 
and Disabled Men is carrying on a demonstration school 
with six model courses; manufacture of artificial limbs, 
oxyacetylene welding, mechanical drafting, printing, 
motion picture operating and jewelry work. In the 
Walter Reed Hospital in Washington, men are being 
instructed in basketry, shorthand, motor repair, type- 
writing, rug weaving, carpentry and agriculture. Men 
are being taught and shown how they may be useful 
wage-earners, even though limbs have been lost. They 
are being encouraged to learn a new occupation, if nec- 
essary, or to learn the use of the left hand instead of 
the right, and to handle artificial limbs so as to ‘‘carry 
on’’ at the old trade. 

This is a big work that our Red Cross is doing and 
for which it will be needed for a considerable time to 
come. Men must be refitted to take an active part in 
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community life and to utilize so far as possible their 
ability gained from their former occupations. This will 
not militate against the pensioning of disabled men, but 
will be an added source of revenue to them to enable 
them to be better men, and live better. 

And our work in France, Belgium, Italy and other 
European countries is not done yet. There are and will 
be for.a long time hundreds of thousands of our soldiers 
‘over there’’ who will need hospital care when sick 


- or injured. The overseas Red Cross service does this, 


puts injured men in touch with their families, assists 
refugees to clothing, shelter and food, and will in future 
aid in re-establishing them in their homes, help to care 
for orphaned children, provide canteens at junction 
points where soldiers may get food, drink, tobacco, a 
bath and a place to wait between trains. 

The Red Cross is carrying out the detail of the 
sending of Christmas packages to men across the sea. 
It is furnishing, as it has done, dressings for the 
wounded and injured, it is helping to keep convalescents 
cheerful so as to avoid the retarding effect of home- 
sickness. These and many other things must be carried 
on for a long time yet. 

Here at home, we have had a demonstration of 
the effective work of this organization during the 
epidemic of Spanish influenza. Temporary hospitals 
were secured, nurses furnished, ambulances provided, 
medical aid procured. An appropriation of $575,000 
was made for this work. 

In the powder explosions and in the regions of forest 
fires, effective aid has been promptly rendered, both 
by sending of needed supplies and making funds avail- 
able, and by the volunteering of thousands of women, 
who have been trained in Red Cross work, for emer- 
gency duty. The showing of efficiency and of patriotism 
have been such as to make us proud of our Red Cross. 

To continue this work, the funds must be supplied, 
and this means that every man, woman and child in 
America should become a member. The call is to the 
heart of our great country, and the membership means 
only $1 for the year. 

If you telephone your local Red Cross Christmas 
Roll Call Committee, they will provide the necessary 
subscription blanks; then do your best to see that every 
man and woman in the organization becomes a member. 
Make your plant and works a One Hundred Per Cent 
Plant. Turn over subscriptions and fees to your local 
Red Cross chapter. But Don’t Wait. Act Now! 


News Notes 


I. H. Minus, who has been associated with the West- 
inghouse Electric and Manufacturing Co., of East Pitts- 
burgh, Pa., for the past 23 yr., has resigned to become 
superintendent of the Sperry Gyroscope Co., of Brook- 
lyn, N. Y. Mr. Mills began his career with the Westing- 
house as a machine operator, and finally became superin- 
tendent of the Small Industrial Motor Department. 


THe France Manuracturine Co., of Cleveland, 0O., 
announces the appointment of Champion & Ryan, 299 
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Broadway, New York City, as its factory representatives 
in New York City, Boston, Philadelphia:and adjacent 
territory. 


THE Cuicaco Pneumatic Toon Co. announces the 
appointment of L. C. Sprague as assistant secretary of 
the company with headquarters at 52 Vanderbilt Ave., 
New York City. 


H. W. Jouns-MAnvittE Co. announces, with deep 
sorrow, the death of Charles F. Simms, for many years 
manager of its Omaha office.” Mr. Simms was associated 
with the company for nearly 30 yr. and played no small 
part in the development of its western enterprises. A 
man of sterling character, loyal, faithful and of pleasing 
personality, he enjoyed the love and respect of all who 
knew him and who now miss him keenly. 

S. E. Cole, who has succeeded Mr. Simms in the 
management of the Omaha office, has been active in 
various fields of Johns-Manville endeavor and knows 
the Johns-Manville line in all its branches. 


Catalog Notes 


U. S. G. CO.’S Graphite Products General Catalog 
No. 20 has just been received from the United States 
Graphite Co., Saginaw, Mich. 

Waa! 

DEARBORN CHEMICAL -CO., of New York, is 
sending out its new calendar illustrated by views of the 


company’s various laboratories and departments. 


LINOTILE FLOORS for offices, churches, banks, 
theaters, stores, museums, libraries, kitchens, pantries, 
elevators, ete., are illustrated in a new pamphlet which 
also discusses the composition, qualities and care of 
Linotile. The manufacturer is Armstrong Cork & In- 
sulation Co., Pittsburgh, Pa. 


CATALOG R, lately published by Lagonda Mfg. 
Co., Springfield, Ohio, fully describes the Lagonda 
Multiple Filtration feedwater filter and grease extractor, 
illustrating by photographs of these grease extractors 
installed in various positions in power plants through- 
out the country. 

Copies of the catalog will be sent on request. 


PUBLICITY MAGAZINE, which has long been 
published by the Underfeed Stoker Co. of America to 
advertise the Jones Stoker, comes out for November 
under a new name, The Combustion Chamber. Besides 
enlarging on the good points of the Jones, it gives many 
helpful hints on boiler room operation. It is a readable 
little publication. 


THE WORCESTER FOLDER has just been issued 
by The Davis Press, Worcester, Mass. This is one of 
a series of folders put out co-operatively by several 
Worcester manufacturers, including Graton & Knight 
Mfg. Co., to advertise their products and the city in 
which they are located. This number is printed in 
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poster style from flat tint plates. The back page is a 
poster picture of Clara Barton, the founder of the Red 
Cross in America, who was a native of Worcester 
County, and the little footnotes on each page are quota- 
tions from soldiers’ letters and various authorities about 
the Red Cross with the American army. It was felt by 
the manufacturers interested that they could thus make 


. their advertising do its bit for this important orraniza- 


tion, particularly as these were mailed during Novem- 
ber and December to help along the Christmas Member- 
ship Campaign. 


LATIN-AMERICAN concerns wishing to specify 
American structural steel for building and railway pur- 
poses can now do so without difficulty by referring to 
pamphlets in Spanish and English just issued by the 
Bureau of Foreign and Domestic Commerce, Depart- 
ment of Commerce. These pamphlets are intended to 
facilitate sales of such materials in Latin countries, and 
are published in response to numerous requests from 
these countries. 

The text defines with scientific accuracy the gen- 
erally accepted American standards, as adopted by the 
American Society for Testing Materials. 

The five pamphlets announced are Staridard Speci- 
fications for Structural Steel for Buildings, Industrial 
Standards No. 8; for Locomotives, Industrial Standards 
No. 9; Carbon Steel Bars for Railway Springs, Indus- 
trial Standards No. 10; Quenched and Tempered Car- 
bon-Steel Axles, Shafts and Other Forgings for Loco- 
motives and Cars, Industrial Standards No. 12; Carbon 
Steel Forgings for Locomotives, Industrial Standards 
No. 13. These can be purchased at five cents a copy 
from the Superintendent of: Documents, Government 


Printing Office, Washington, D. C. 


Trade Notes 


PENBERTHY Injector Co., which started the manu- 
facture of injectors in 1886 in a one-room plant with 
144 sq. ft. of floor space, now occupies floor space of 
2.5 acres. Recently, after 30 yr. of production, it turned 
out its one-millionth injector, which shows an average 
production of nearly 3000 injectors a month during that 
period; this product would feed 50,000,000 boiler horse- 
power. 


ON AND AFTER Jan. 1, 1919, the Sanford Riley 
Stoker Co. and Murphy Iron Works will combine their 
sales policies so as to render the greatest possible service 
to all customers. 

Offices will be located at: Worcester, Boston, New 
York, Philadelphia, Pittsburgh, Buffalo, Cleveland, 
Detroit, Cincinnati, Chicago and St. Paul. 

Each office will handle both the sales and service for 
Riley Underfeed Stoker and the Murphy Automatic 
Furnace. Engineers at the various offices will not only 
help customers to select the equipment most suitable for 
their conditions or requirements, but will also be at their 
service at all times to show them how to get the most 
out of their present equipment. 








